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(54) Photosensitive composition and planographic printing plate base using same 



(57) The present invention provides a photosensitive composition for an infrared laser used for direct plate making, 
which has high sensitivity and good developing latitude and storage stability, and provides a planographic printing plate 
in which this composition is used. The positive-type photosensitive composition of the present invention has (a) a mac- 
romolecular compound having alkali-soluble groups and (b) a compound that has a phthalocyanine skeleton and has in 
its molecule at least one group which can form a bond by interaction with an alkali-soluble group in the macromolecular 
compound (a), or an infrared absorbent expressed by the following General Formula 2, wherein alkali aqueous solution 
solubility is suppressed prior to infrared irradiation, but [said photosensitive composition] becomes soluble in an alkali 
aqueous solution upon infrared irradiation. 
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Eul^^iches Patentamt 
(1 9) 0))) European Patent Office 

Office europeen des brevets (1 1 ) 




W 



e 



CO 
CO 
CO 

CO 
lO 

O In General Formula 2, X and Y are each an oxygen atom, sulfur atom, selenium atom, or tellurium atom. M is a 

^- methine chain with at least five conjugated carbons. Rx1 to Rx4 and Ry1 to Ry4 may be the same or different and are 
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group, thio group, sulfbnyl group, sulfinyl group, oxy group, or amino group. W is an anion. 
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Description 

BACKGROUND OF THE INVENTION 
5 Held of the Invention 

[0001] The present invention relates to a photosensitive composition that is favorable as a positive image formation 
material, and to a plariographic printing plate base in which this composition is used, and more particularly relates to a 
photosensitive composition that forms a positive image through the solubilization of an infrared irradiation portion, 
10 which is favorable for a planographic printing plate base that is writable by means of heat from an infrared laser, thermal 
head, or the like, and particularly one that is used in so-called direct plate making, with which a plate can be produced 
directly from the digital signals of a computer or the like, and to a planographic printing plate base that makes use of 
this composition. 

15 Description of the Related Art 

[0002] As advances have been made in recent years in solid state lasers and semiconductor lasers having an emis- 
sion band ranging from near infrared to infrared, there has been a great deal of interest in systems for direct plate mak- 
ing from the digital data of a computer, in which these infrared lasers are used. 

[0003] Japanese Paten Application Laid-Open (JP-A) No. H7-285275 discloses a positive-type planographic print- 
ing plate material for an infrared laser used in direct plate making. This invention is an image recording material pro- 
duced by adding a substance that absorbs light and generates heat, and a positive-type photosensitive compound such 
as a quinone diazide compound to an alkali aqueous solution-soluble resin. In the image portion, the positive-type pho- 
tosensitive compound serves as a dissolution inhibitor that substantially lowers the solubility of the alkali aqueous solu- 
tion-soluble resin, and in the non-image portion this photosensitive compound is decomposed by heat and rendered 
incapable of inhibiting dissolution, and can be removed by developing, thereby forming an image. 
[0004] Meanwhile, onium salts and alkali-insoluble hydrogen-bondable compounds are also known to have an 
alkali dissolution inhibiting action on alkali-soluble polymers. It is stated in W097/39894 that with an image formation 
material corresponding to this type of infrared laser, a positive action is exhibited by a composition in which a cationic 
infrared absorbing colorant is used as the dissolution inhibitor for an alkali aqueous solution-soluble polymer. This pos- 
itive action is such that the infrared absorbing colorant absorbs the laser light, and the heat thus generated eliminates 
the dissolution inhibiting effect of the polymer film in the irradiated portion, allowing an image to be formed. 
[0005] In this case, the image formability is adequate on the laser irradiated surface of the photosensitive material, 
but a satisfactory effect is not obtained in the deep part of the material due to heat diffusion, and it is therefore difficult 
for the alkali developing to be turned on and off in the exposed and unexposed portions, which is a problem in that a 
good image is not obtained (low sensitivity and a narrow developing latitude). The term "developing latitude" as used 
here refers to a tolerance range in which a good image can be formed when the alkali concentration is varied in the 
alkali developing solution. 

[0006] A cyanine-based infrared absorbing colorant has usually been used as the substance that absorbs laser 
light and converts it to heat in these image formation materials that form a positive image, but while these [colorants] 
do have high sensitivity, they are susceptible to degradation by heat and light, which poses storage stability problems. 

SUMMARY OF THE INVENTION 

45 [0007] It is an object of the present invention to provide photosensitive composition which has high sensitivity and 
good developing latitude and storage stability, and a positive-type planographic printing plate base for direct plate mak- 
ing, which makes use of this photosensitive composition and allows an image to be formed at high sensitivity with an 
infrared laser. 

[0008] The inventors conducted diligent research aimed at achieving better image formability, that is, sensitivity and 
so storage stability. As a result, they discovered as the first aspect of the present invention that excellent sensitivity and 
storage stability can be achieved by using an infrared absorbent having a specific phthalocyanine skeleton. 
[0009] Specifically, the first photosensitive composition of the present invention contains (a) a macromolecular 
compound having alkali-soluble groups, and (b) a compound that has a phthalocyanine skeleton and has in its molecule 
at least one group which can form a bond by interaction with an alkali-soluble group in said macromolecular compound 
55 (a), wherein [the photosensitive composition] becomes soluble in an alkali aqueous solution upon irradiation with infra- 
red rays. 

[0010] It is preferable for the compound (b) that has a phthalocyanine skeleton used here to be expressed by the 
following General Formula 1 . 
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General Formula 1 
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[0011] Here, R1 1 to R44 represent each independently a substitutable hydrogen atom, halogen atom, cyano group, 
alkyl group, aryl group, alkenyl group, alkynyl group, hydroxy! group, carbonyl group, thio group, sulfonyl group, sulfinyl 
group, oxy group, amino group, or onium salt structure, and at least one of these R1 1 to R44 groups is selected from 
ao the group consisting of an amino group, hydroxyl group, thio group, carbonyl group, sulfonyl group, sulfinyl group, oxy 
group, and onium salt structure. Two or more of the R1 1 to R44 groups may be bonded together to form a ring. M rep- 
resents two hydrogen atoms or a metal atom, halometal group, or oxymetal group. 

[0012] The action of the present invention is not entirely clear, but it is believed that the presence of the alkali-solu- 
ble groups in the (a) macromolecular compound having alkali-soluble groups, and the groups which can form a bond by 
45 interaction with these alkali-soluble groups, which are present in the (b) compound having a phthalocyanine skeleton 
(hereinafter referred to as "phthalocyanine compound") results in the formation of bonds between the two, preventing 
the association of the (b) phthalocyanine compound molecules in a coating film composed of this photosensitive com- 
position, suppressing fluctuations in their association with the (a) macromolecular compound, and enhancing storage 
stability. 

50 [0013] It is also believed that a phthalocyanine compound makes it possible through this interaction for the heat 
converted from light to be transmitted more efficiently to a coating film composed of the macromolecular compound. 
This probably results in a desirable effect in terms of better sensitisity. 

[0014] Examples of bonds that can be formed by interaction between these functional groups include ionic bonds 
(including interaction between acid group and basic group), hydrogen bonds, coordination bonds, electrostatic interac- 
55 tion, and charge transfer interaction. Ionic bonds and hydrogen bonds are particularly favorable. 

[0015] Most phthalocyanine compounds are prone to association and have low solvent solubility, so they are com- 
monly used as pigments, but due to problems including print soiling attributable to the developing gas, these com- 
pounds have usually been considered unsuited to use in photosensitive compositions such as that of the present 
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invention. A phthalocyanine compound has nitrogen atoms in its own skeleton, but it is believed that by additionally 
introducing substituents capable of forming bonds through interaction into the molecules as in the present invention, 
bonds are formed and the solubility of the phthalocyanine compound itself is also increased, resulting in the excellent 
effect characteristic of the present invention. 
5 [0016] As a result of diligent research aimed at enhancing image formability (sensitivity and developing latitude) 
and storage stability, the inventors discovered as the second characteristic of the present invention that image formation 
with high discrimination (a large difference in dissolution rate between the exposed and unexposed portions) is possible 
by using a specific pyryiium salt-based colorant. 

[0017] Specifically, the second photosensitive composition of the present invention is a positive-type photosensitive 
10 composition containing a macromolecular compound having acidic groups and an infrared absorbent expressed by the 
following General Formula 2, wherein the alkali aqueous solution solubility of the photosensitive . composition is sup- 
pressed prior to infrared irradiation, but [said photosensitive composition] becomes soluble in an alkali aqueous solution 
upon infrared irradiation. 

15 

General Formula 2 




40 [0018] (In General Formula 2, X and Y represent each an oxygen atom, sulfur atom, selenium atom, or tellurium 
atom. M represents a methine chain with at least five conjugated carbons. Rx1 to Rx4 and Ry1 to Ry4 may be the same 
or different and are each a hydrogen atom, halogen atom, cyano group, alkyl group, aryl group, alkenyl group, alkynyi 
group, carbonyl group, thio group, sulfonyl group, sulfinyl group, oxy group, or amino group. W- is an anion.) 
[0019] The reason that the favorable result mentioned above (high discrimination) is obtained is not exactly clear, 

45 but it is believed that because a specific end group (pyryiium) is used, the efficiency at which light is converted into heat 
(light-heat conversion efficiency) is higher than with a cyanine-based colorant or the like. 

[0020] The planographic printing plate base pertaining to the present invention is characterized in that a photosen- 
sitive layer composed of the above-mentioned photosensitive composition of the present invention is provided over a 
support. 

so 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0021] The first embodiment of the present invention will now be described. 

[0022] The photosensitive composition in this embodiment is characterized by having (a) a macromolecular com- 
55 pound having alkali-soluble groups and (b) a compound that has a phthalocyanine skeleton and has in its molecule at 
least one group which can form a bond by interaction with an alkali-soluble group in this macromolecular compound (a). 
The phthalocyanine compound that is a characteristic component of this embodiment will now be described. 
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(b) Phthalocyanine Compound 

[0023] Any type of phthalocyanine compound can be used favorably in this embodiment as long as it has in its mol- 
ecule a group which can form a bond by interaction with an alkali-soluble group in the concurrently used macromolecu- 

5 lar compound (a), but a compound that is soluble is preferred in this embodiment As an index of the solubility thereof, 
it is preferable for this compound to exhibit solubility of at least 0.001 wt% with respect to the various solvents used in 
coating (discussed below). Solubility of at least 0.01 wt% is even better, and solubility of at least 0.1 wt% is best. 
[0024] Examples of phthalocyanine compounds that can be used to advantage in this embodiment include those 
expressed by the above-mentioned General Formula 1. 

10 [0025] In General Formula 1, R11 to R44 represent each independently a substitutable hydrogen atom, halogen 
atom, cyano group, alkyl group, aryl group, alkenyt group, alkynyt group, hydroxyl group, carbonyl group, thio group, sul- 
fonyi group, sulfinyl group, oxy group, amino group, or onium salt structure, and at least one of these R1 1 to R44 groups 
is selected from the group consisting of an amino group, hydroxyl group, thio group, carbonyl group, sulfonyl group, sulfi- 
nyl group, oxy group, and onium salt structure. Two or more of the R1 1 to R44 groups may be bonded together to form 

15 a ring. M represents two hydrogen atoms or a metal atom, halometal group, or oxymetal group. 

[0026] Specifically, it is preferable for a substituent for increasing the solubility of the above-mentioned phthalocya- 
nine compound to be introduced therein, and it is preferable for this substituent itself to have a group capable of inter- 
acting with the alkali-soluble groups present in the macromolecular compound (a). Conversely, a substituent that is 
bulky but does not interact, such as a t-butyi group or pentyt group, is undesirable because it has poor miscibility with 

20 the macromolecular compound and will therefore be prone to association over time and have low storage stability. 
[0027] Examples of bonds that can be formed by interaction include ionic bonds (including interaction between acid 
group and basic group), hydrogen bonds, coordination bonds, electrostatic interaction, and charge transfer interaction. 
Examples of favorable interacting substituents include weakly basic groups (such as an amino group) and hydrogen- 
bondable groups (such as a hydroxyl group, carbonyl group, oxy group, thio group, sulfonyl group, sulfinyl group, or a 

25 group having an onium salt structure). The structures of these interacting groups are shown below, but of these, amino 
groups and groups having an onium salt structure are particularly favorable from the standpoint of ease of interaction, 
amino group — NH 2 or — NH — or — N< hydroxyl group —OH , 

30 O 

carbonyl group j| 

— c— 



35 oxy group — O— , thio group — SH or — S — , sulfonyl group — SO2— , sulfinyl group -^SO— 

[0028] When any of the R1 1 to R44 groups is an alkyl group, examples of this alkyl group include linear, branched, 
and cyclic alkyl groups with from 1 to 20 carbon atoms. Specific examples include the methyl group, ethyl group, propyl 
group, butyl group, pentyt group, hexyl group, heptyl group, octyl group, noryl group, decyl group, undecyl group, 
dodecyl group, tridecyl group, hexadecyl group, octadecyl group, eicosyl group, isopropyl group, isobutyl group, s-butyl 

40 group, t-butyl group, isopentyf group, neopentyl group, 1-methylbutyl group, isohexyl group, 2-ethylhexyl group, 2-meth- 
ylhexyl group, cyclohexyt group, cyclopentyt group, and 2-norbornyi group. Of these, alkyl groups that are linear and 
have from 1 to 12 carbon atoms, are branched and have from 3 to 12 carbon atoms, and are cyclic and have from 5 to 
10 carbon atoms are preferable. 

[0029] These alkyl groups may have a substituent, and any monovalent non-metal atom group except for hydrogen 
45 can be used as this substituent. Favorable examples include a halogen atom (-F, -Br, -CI, -I), hydroxyl group, alkoxy 
group, aryloxy group, mercapto group, alkylthio group, arylthio group, alkyidithio group, aryldithio group, amino group, 
N-alkylamino group, N,N-dialkylamino group, N-arylamino group, N,N-diarylamino group, N-alkyl-N-arylamino group, 
acyloxy group, carbamoyloxy group, N-alkylcarbamoytoxy group, N-arylcarbamoyloxy group, N,N-dialkylcarbamoyloxy 
group, N,N-diarylcarbamoyloxy group, N-alkyl-N-arylcarbamoyloxy group, alkylsulfoxy group, arylsulfoxy group, acylthio 
so group, acylamino group, N-alkytacylamino group, N-arylacylamino group, ureido group, N-alkylureido group, N\N - 
dialkylureido group, N'-arylureido group, N'.N'-diaryiureido group, N'-alkyl-N'-arylureido group, N-alkylureido group, N- 
arylureido group, N'-alkyl-N-alkylureido group, N'-alkyl-N-arytureido group, N\N'-dialkyl-N-alkylureido group, N'.N'- 
dialkyl-N-arylureido group, N'-aryl-N-alkylureido group, N'-aryl-N-arylureido group, N\N'-diaryl-N-alkylureido group, 
N'.N'-diaryl-N-arylureido group, N'-alkyt-N'-aryl-N-alkylureido group, N'-alkyl-N'-aryl-N-arylureido group, alkoxycarbo^ 
55 nylamino group, aryloxycarbonylamino group, N-alkyl-N-alkoxycarbonylamino group, N-alkyl-N-aryloxycarbonylamino 
group, N-aryt-N-alkoxycarbonytamino group, N-aryl-N-aryloxycarbonylamino group, formyl group, acyl group, carboxyi 
group and conjugated base group thereof (hereinafter referred to as "carboxylato group") alkoxycarbonyl group, ary- 
loxycarbonyl group, carbamoyl group, N-alkylcarbamoyl group, N,N-dialkylcarbamoyi group, N-arylcarbamoyl group, 



6 



EP 1 053 868 A2 

N,N-diarylcarbamoyl group, N-alkyl-N-aryicarbamoy! group, alkylsulfinyl group, arylsulfinyl group, alkytsulfonyl group, 
arylsulfbnyf group, sulfo group (-S0 3 H) and conjugated base group thereof (hereinafter referred to as "sulfonato 
group"), alkoxysulfbnyl group, aryloxysulfbnyl group, sulfinamoyl group, N-alkylsulfinamoyl group, N,N-dialkylsulfi- 
namoyl group, N-arylsulfinamoyl group, N,N-diarylsulfinamoyl group, N-alkyl-N-arylsulfinamoyl group, sulfemoyl group, 

5 N-alkylsulfemoyl group, N,N-dialkylsulfamoyt group, N-arytsulfambyl group, N,N-diarylsulfamoyl group, N-alkyl-N-aryl- 
sulfamoyl group, N-acrylsulfamoyl group and conjugated base group thereof, N-a!kylsulfbnylsulfamoyt group (- 
SO2NHSO2R, where R is an alkyl group) and conjugated base group thereof, N-arylsulfbnylsulfamoyl group (- 
S0 2 NHS02Ar, where Ar is an aryl group) and conjugated base group thereof, N-alkylsulfbnylcarbamoyt group (- 
CONHS0 2 R, where R is an alkyl group) and conjugated base group thereof, N-arylsulfbnytcarbamoyJ group (- 

10 CONHSCVVr, where Ar is an aryl group) and conjugated base group thereof, alkoxysilyl group (-Si(OR) 3 , where R is an 
alkyl group), aryloxysilyi group (-Si(OAr) 3 , where Ar is an aryl group), hydroxysilyt group (-Si(OH) 3 ) and conjugated 
base group thereof, phosphono group (-P0 3 H 2 ) and conjugated base group thereof (hereinafter referred to as "phos- 
phonato group"), dialkylphosphono group (- P0 3 R 2 , where R is an alkyl group), diarylphosphono group (-PCty^, 
where Ar is an aryl group), alkylarylphosphono group (-P0 3 (R)(Ar), where R is an alky! group and Ar is an aryl group), 

75 monoalkylphosphono group (-P0 3 H(R), where R is an alkyl group) and conjugated base group thereof (hereinafter 
referred to as "alkylphosphonato group"), monoarylphosphono group (-P0 3 H(Ar), where Ar is an aryl group) and con- 
jugated base group thereof (hereinafter referred to as "arylphosphonato group"), phosphono-oxy group (-OP0 3 H 2 ) and 
conjugated base group thereof (hereinafter referred to as "phosphonato-oxy group"), dialkylphosphono-oxy group (- 
OPO^Rfe, where R is an alkyl group), diarytphosphono-oxy group (-OP0 3 (Ar), where Ar is an aryl group), alkylaryl- 

20 phosphono-oxy group (-OP0 3 (R)(Ar), where R is an alkyl group and Ar is an aryl group), monoalkylphosphono-oxy 
group (-OP0 3 H(R), where R is an alkyl group) and conjugated base group thereof (hereinafter referred to as "alkylphos- 
phonato-oxy group"), monoarylphosphono-oxy group (-OP0 3 H(Ar), where Ar is an aryl group) and conjugated base 
group thereof (hereinafter referred to as "arylphosphonato-oxy group"), cyano group, nitro group, aryl group, alkenyl 
group, and alkynyl group. Specific examples of the alkyl groups in these substituents include the alkyl groups already 

25 listed as examples of R11 to R44, and specific examples of the aryl groups include the phenyl group, biphenyl group, 
naphthyl group, tolyl group, xylyl group, mesityl group, cumenyl group, fluorophenyl group, chlorophenyl group, 
bromophenyl group, chloromethylphenyl group, hydroxyphenyl group, methoxyphenyl group, ethoxyphenyl group, phe- 
noxyphenyl group, acetoxyphenyl group, benzoyloxyphenyl group, methylthiophenyl group, phenylthiophenyl group, 
methylaminophenyl group, dimethylaminophenyl group, acetylaminophenyl group, carboxyphenyl group, methoxycarb- 

30 onylphenyl group, ethoxycarbonylphenyt group, phenoxycarbonylphenyl group, N-phenylcarbamoylphenyl group, nitro- 
phenyl group, cyanophenyl group, sulfbphenyl group, sulfonatophenyl group, phosphonophenyl group, and 
phosphonatophenyl group. Examples of alkenyl groups include the vinyl group, 1-propenyl group, 1-butenyl group, cin- 
namyf group, and 2-chloro-1-ethenyl group. Examples of alkynyl groups include the ethynyl group, 1-propynyl group, 1- 
butynyl group, trimethylsilylethynyl group, and phenylethynyl group. Examples of the above-mentioned acyl group 

35 (R1 CO) include those in which R1 is a hydrogen atom or one of the above-mentioned alkyl groups, aryl groups, alkenyl 
groups, or alkynyl groups. 

[0030] Of these substituents, particularly favorable examples include a halogen atom (-F, -Br, -CI, -I), alkoxy group, 
aryloxy group, alkylthio group, arylthio group, N-alkylamino group, N,N-dialkylamino group, acyloxy group, N-alkylcar- 
bamoyloxy group, N-arylcarbamoyloxy group, acylamino group, formyl group, acyl group, carboxyl group, alkoxycarbo- 

40 nyl group, aryloxycarbonyl group, carbamoyl group, N-alkylcarbamoyl group, N,N-dialkylcarbamoyl group, N- 
arylcarbamoyl group, N-alkyl-N-arylcarbamoyl group, sulfo group, sulfonato group, sulfamoyl group, N-alkylsulfamoyl 
group, N,N-dialkylsulfamoyl group, N-arylsulfamoyl group, N-alkyl-N-arylsulfamoyl group, phosphono group, phospho- 
nato group, dialkylphosphono group, diarylphosphono group, monoalkylphosphono group, alkylphosphonato group, 
monoarylphosphono group, arylphosphonato group, phosphono-oxy group, phosphonato-oxy group, aryl group, and 

45 alkenyl group. 

[0031] Meanwhile, examples of the alkylene groups in the substituted alkyl groups include the above-mentioned C1 
to C20 alkyl groups in which one of the hydrogen atoms has been removed, leaving a divalent organic residue. Prefer- 
able examples include alkylene groups that are linear and have from 1 to 1 2 carbon atoms, are branched and have from 
3 to 12 carbon atoms, and are cyclic and have from 5 to 10 carbon atoms. Specific, favorable examples of substituted 

so alkyl groups obtained by combining these substituents and alkylene groups include the chloromethyi group, bromome- 
thyf group, 2-chloroethyl group, trifluoromethyl group, methoxymethyl group, methoxyethoxyethyl group, allyloxymethyl 
group, phenoxymethyl group, methylthiomethyl group, tolylthiomethyl group, ethylaminoethyl group, diethylaminopropyf 
group, morpholinopropyl group, acetyloxymethyl group, benzoyloxymethyl group, N-cyclohexylcarbamoyloxyethyl 
group, N-phenylcarbamoyloxyethyl group, acetylaminoethyl group, N-methylbenzoylaminopropyl group, 2-oxoethyt 

55 group, 2-oxopropyl group, carboxypropyl group, methoxycarbonylethyl group, methoxycarbonyl methyl group, methoxy- 
carbonylbutyl group, allyloxycarbonylbutyl group, chlorophenoxycarbonylmethyl group, carbamoylmethyl group, N- 
methylcarbamoylethyl group, N,N-dipropylcarbamoyl methyl group, N-(methoxyphenyl)carbamoylethyl group, N-methyt- 
N-(sulfophenyl)carbamoylmethyl group, sulfbpropyl group, sulfobutyl group, sulfonatobutyl group, sulfamoylbutyl group, 
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N-ethylsulfamoylmethyl group, N,N-dipropyIsulfamoylpropyl group, N-tolylsulfamoyf propyl group, N-methyl-N-{phospho- 
nophenyl) sulfamoyloctyl group, phosphonobutyl group, phosphonohexyl group, diethylphosphonobutyl group, diphe- 
nylphosphonopropyl group, methylphosphonobutyl group, methylphosphonatobutyl group, tolylphosphonohexyl group, 
tolylphosphonatohexyl group, phosphono-oxypropyl group, phosphonato-oxybutyl group, benzyl group, phenethyf 
group, a-methylbenzyl group, 1-methyM-phenylethyl group, p-methylbenzyl group, cinnamyl group, ally! group, 1-pro- 
penylmethyl group, 2-butenyl group, 2-methylallyl group, 2-methylpropenytmethyl group, 2-propynyl group, 2-butynyl 
group, and 3-butynyl group. 

[0032] When any of the R1 1 to R44 groups represents an aryl group, examples of this aryl group include those in 
which from one to three benzene rings have formed a condensed ring, and those in which a benzene ring and a five- 
member unsaturated ring have formed a condensed ring. Specific examples include the phenyl group, naphthyl group, 
anthryl group, phenanthryl group, indenyl group, acenaphthenyl group, and fluorenyl group. Of these, the phenyl group 
and naphthyl group are particularly favorable. 

[0033] The substituted aryl group is one having a monovalent non-metal atom group other than hydrogen as the 
substituent on the ring-forming carbon atoms of the above-mentioned aryl groups. Examples of preferable substituents 
include the above-mentioned alkyl groups, substituted alkyl groups, and groups listed as substituents in these substi- 
tuted alkyl groups. 

[0034] Specific, favorable examples of substituted aryl groups include the biphenyl group, tolyt group, xytyl group, 
mesityl group, cumenyl group, chlorophenyl group, bromophenyl group, fluorophenyl group, chloromethylphenyl group, 
trifluoromethylphenyl group, hydroxyphenyl group, methoxyphenyl group, methoxyethoxyphenyl group, allyloxyphenyl 
group, phenoxyphenyl group, methylthiophenyi group, tolylthiophenyl group, phenylthiophenyt group, ethylaminophenyl 
group, diethylaminophenyl group, morpholinophenyl group, acetyloxyphenyl group, benzoytoxyphenyl group, N- 
cyclohexylcarbamoyloxyphenyl group, N-phenylcarbamoytoxyphenyl group, acetylaminophenyl group, N-methylben- 
zoylaminophenyl group, carboxyphenyl group, methoxycarbonyl phenyl group, allyloxycarbonylphenyl group, chloroph- 
enoxycarbonylphenyl group, carbamoyl phenyl group, N-methylcarbamoylphenyl group, N.N-dipropylcarbamoylphenyl 
group, N-(methoxyphenyl)carbamoylphenyl group, N-methyl-N-(sulfophenyl)carbamoylphenyi group, sulfbphenyl 
group, sulfonatophenyl group, sulfamoylphenyi group, N-ethylsulfamoylphenyl group, N,N-dipropylsulfamoylphenyi 
group, N-tolylsulfamoylphenyl group, N-methyl-N-(phosphonophenyl)sulfamoylpheny1 group, phosphonophenyl group, 
phosphonatophenyl group, diethylphosphonatophenyl group, diphenylphosphonophenyl group, methylphosphonophe- 
nyl group, methylphosphonatophenyl group, tolylphosphonophenyl group, tolylphosphonatophenyl group, allyl group, 1- 
propenylmethyl group, 2-butenyl group, 2-methylallylphenyl group, 2-methylpropenylphenyl group, 2-propynylphenyi 
group, 2-butynylphenyl group, and 3-butynylphenyl group. 

[0035] When any of R1 1 to R44 represents an alkenyl group or alkynyl group, examples of alkenyl groups, substi- 
tuted alkenyl groups, alkynyl groups, and substituted alkynyl groups (-C(R7) =C(R8)(R9) and -CaC(R10)) that can be 
used are those in which R7, R8, R9, and R10 are monovalent non-metal atom groups. Favorable examples of R7, R8, 
R9, and R10 include a hydrogen atom, halogen atom, alkyl group, substituted alkyl group, aryl group, and substituted 
aryl group. Specific examples of these are the same as listed above. Examples of favorable substituents for R7, R8, R9, 
and R10 include a hydrogen atom, halogen atom, or linear, branched, or cyclic alkyl group with 1 to 10 carbon atoms. 
[0036] Specific examples of these R11 to R44 groups include the methyl group, ethyl group, propyl group, butyl 
group, pentyl group, hexyl group, heptyl group, octyl group, nonyl group, decyl group, undecyl group, dodecyt group, tri- 
decyl group, hexadecyl group, octadecyl group, eicosyl group, isopropyl group, isobutyl group, s-butyl group, t-butyl 
group, isopentyl group, neopentyl group, 1-methylbutyl group, isohexyl group, 2-ethylhexyl group, allyl group, 1-prope- 
nylmethyl group, 2-butenyt group, 2-methylallyl group, 2-methylpropenyl group, 2-propynyl group, 2-butynyi group, 3- 
butynyl group, benzyl group, phenethyl group, a-methylbenzyl group, 1-methyl-1-phenethyl group, p-methylbenzyl 
group, cinnamyl group, hydroxyethyl group, methoxyethyl group, phenoxydiethyl group, allyioxyethyl group, methox- 
yethoxyethyl group, ethoxyethoxyethyl group, morpholinoethyl group, morpholinopropyl group, sulfopropyl group, sul- 
fonatopropyl group, sulfobutyl group, sulfonatobutyl group, carboxydimethyl group, carboxydiethyt group, carboxypropyl 
group, methoxycarbonylethyl group, 2-ethyihexyloxycarbonylethyl group, phenoxycarbonylmethyl group, methoxycarb- 
onyl propyl group, N-methylcarbamoylethyl group, N.N-ethylaminocarbamoylmethyl group, N-phenytcarbamoylpropyl 
group, N-tolylsulfamoylbutyl group, p-trienesulfonylaminopropyl group, benzoytaminohexyl group, phosphonomethyl 
group, phosphonoethyl group, phosphonopropyl group, p-phosphonobenzylaminocarbonylethyl group, phosphonato- 
methyl group, phosphonatopropyl group, phosphonatobutyl group, p-phosphonatobenzylaminocarbonylethyl group, 
vinyl group, and ethynyi group. 

[0037] A substituted carbonyl (R1 1CO-) group corresponding to R1 1 to R44 can be one in which R1 1 is a monova- 
lent non-metal atom group. Favorable examples of substituted carbonyl groups include the formyl group, acyl group, 
carboxyl group, alkoxycarbonyl group, aryloxycarbonyl group, carbamoyl group, M-alkylcarbamoyl group, N,N-dialkyl- 
carbamoyl group, N-aryicarbamoyl group, N,N-dialkylcarbamoyl group, and N-alkyl-N-arylcarbamoyl group. Examples 
of the alkyl groups and aryl groups in these include those listed above as examples of alkyl groups, substituted alkyl 
groups, aryl groups, and substituted aryl groups. Of these, examples of preferred substituents include a formyl group, 
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acyt group, carboxyl group, alkoxycarbonyl group, aryloxycarbonyl group, carbamoyl group, N-alkylcarbamoyt group, 
N,N-dialkylcarbamoyl group, and N-arylcarbamoyl group, and especially favorable examples include a formyl group, 
acyl group, alkoxycarbonyl group, and aryloxycarbonyl group. Specific examples of favorable substituents include a 
formyl group, acetyl group, benzoyl group, carboxyl group, methoxycarbonyt group, allyloxycarbonyl group, N-methyl- 

5 carbamoyl group, N-phenylcarbamoyi group, N.N-diethyicarbamoyt group, and morpholinocarbonyl group. 

[0038] A substituted thio group (R14S-) can be one in which R14 is a monovalent non-metal atom group other than 
hydrogen. Examples of favorable substituted thio groups include an alkylthto group, arylthio group, alkyldithio group, 
aryldithio group, and acylthio group. Examples of the alky] groups and aryl groups in these include those listed above 
as examples of alkyl groups, substituted alkyl groups, aryl groups, and substituted aryl groups. Of these, alkylthio 

10 groups and arylthio groups are preferred. Specific examples of favorable substituted thio groups include a methylthio 
group, ethylthio group, phenylthio group, ethoxyethylthio group, carboxyethylthio group, and methoxycarbonylthio group. 
[0039] A substituted sulfbnyl group (R19S02-) can be one in which R19 is a monovalent non-metal atom group. 
Preferred examples include alkylsulfonyl groups and arylsurfonyl groups. Examples of the alkyl groups and aryl groups 
in these include those listed above as examples of alkyl groups, substituted alkyl groups, aryl groups, and substituted 

15 aryl groups. Specific examples of substituted sulfonyl groups include a butylsulfonyt group and chlorophenylsulfonyl 
group. 

[0040] A substituted sulfinyl group (R1 8SO-) can be one in which R1 8 is a monovalent non-metal atom group. Pre- 
ferred examples include an alkylsulfinyl group, arylsulfinyl group, sulfinamoyl group, N-alkylsulfinamoyl group, N,N- 
dialkylsulfinamoyt group, N-arylsulfinamoyl group, N,N-diarylsulfinamoyl group, and N-alkyl-N-arylsurfinamoyf group. 
20 Examples of the alkyl groups and aryl groups in these include those listed above as examples of alkyl groups, substi- 
tuted alkyl groups, aryl groups, and substituted aryl groups. Of these, preferred examples include alkylsulfinyl groups 
and arylsulfinyl groups. Specific examples of these substituted sulfinyl groups include a hexytsulfinyl group, benzylsulfi- 
nyl group, and tolylsulfinyl group. 

[0041] A substituted oxy group (R120-) can be one in which R12 is a monovalent non-metal atom group other than 

25 hydrogen. Examples of favorable substituted oxy groups include an alkoxy group, aryloxy group, acyloxy group, car- 
bamoyioxy group, N-alkylcarbamoyloxy group, N-arylcarbamoyloxy group, N,N-dialkylcarbamoyloxy group, N,N-diaryl- 
carbamoyloxy group, N-alkyl-N-arylcarbamoyloxy group, alkylsulfoxy group, arylsulfoxy group, phosphono-oxy group, 
and phosphonato-oxy group. Examples of the alkyl groups and aryl groups in these include those listed above as exam- 
ples of alkyl groups, substituted alkyl groups, aryl groups, and substituted aryl groups. Examples of the acyl group 

30 (R13CO-) in the acyloxy groups include those in which R13 is of the above-mentioned alkyl groups, substituted alkyl 
groups, aryl groups, or substituted aryt groups. Of these substituents, alkoxy groups, aryloxy groups, acyloxy groups, 
and arylsulfoxy groups are preferred. Specific examples of favorable substituted oxy groups include the methoxy group, 
ethoxy group, propyloxy group, isopropyloxy group, butyloxy group, pentyloxy group, hexyloxy group, dodecyloxy group, 
benzyloxy group, allyloxy group, phenethyloxy group, carboxyethyioxy group, methoxycarbonylethoxy group, ethoxycar- 

35 bonylethyloxy group, methoxyethoxy group, phenoxyethoxy group, methoxyethoxyethoxy group, ethoxyethoxyethoxy 
group, morpholinoethoxy group, morpholinopropyloxy group, allyioxyethoxyethoxy group, phenoxy group, tolyloxy 
group, xylyloxy group, mesityloxy group, cumenyloxy group, methoxyphenyloxy group, ethoxyphenyloxy group, chlo- 
rophenyloxy group, bromophenyloxy group, acetyioxy group, benzoyloxy group, naphthyloxy group, phenylsulfbnyloxy 
group, phosphono-oxy group, and phosphonato-oxy group. 

40 [0042] A substituted amino group (R1 5NH-, (R1 6)(R1 7)N-) can be one in which R1 5, R1 6, and R1 7 represent each 
a monovalent non-metal atom group other than hydrogen. Examples of favorable substituted amino groups include an 
N-alkylamino group, N,N-dialky1amino group, N-aryiamino group, N.N-diarylamino group, N-alkyl-N-arylamino group, 
acylamino group, N-alkylacylamino group, N-arylacylamino group, ureido group, N -alkyl ureido group, N',N*-dialky- 
lureido group, N'-arylureido group, N\N*-diarylureido group, N'-alkyt-N -arylureido group, N-alkylureido group, N-ary- 

45 lureido group, N'-alkyl-N-alkylureido group, N'-alkyl-N-arylureido group, N'.N'-dialkyl-N-alkylureido group, N'.N'-dialkyl- 
N-aryiureido group, N'-aryl-N-alkylureido group, N'-aryl-N-arylureido group, N\N'-diaryl-N-alkylureido group, N'.N'-dia- 
ryl-N-arylureido group, N-alkyl-N'-aryl-N-alkylureido group, N'-alkyl-N'-aryi-N-arylureido group, alkoxycarbonylamino 
group, aryioxycarbonylamino group, N-alkyl-N-alkoxycarbonylamino group, N-alkyl-N-aryloxycarbonylamino group, N- 
aryl-N-alkoxycarbonylamino group, and N-aryi-N-aryloxycarbonylamino group. Examples of the alkyl groups and aryl 

50 groups in these include those listed above as examples of alkyl groups, substituted alkyl groups, aryl groups, and sub- 
stituted aryl groups, and R1 3 of the acyl group (R1 3CO-) in the acylamino group, N-alkylacylamino group, and N-aryla- 
cylamino group is defined as above, Of these, favorable examples include N-alkylamino groups, N,N-dialkylamino 
groups, N-arylamino groups, and acylamino groups. Specific examples of favorable substituted amino groups include a 
methylamino group, ethylamino group, diethylamino group, morpholino group, piperidino group, pyrrolidino group, phe- 

55 nylamino group, benzoylamino group, acetylamino group, and onium salt. 

[0043] The "onium salt" listed here as an example of a substituent refers to an organic group including an onium 
salt structure. Examples of onium salt structures include ammonium salts, phosphonium salts, oxonium salts, sulfbnium 
salts, selenonium salts, carbonium salts, diazonium salts, iodonium salts, and so forth having the structures shown 
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below. 



ammonium salts 



phosphonium salts 



10 



_N±_ or _N 



\ 



15 



20 



oxonium salts 



— O 1 — or — C£= 



sulfonium salts 



selenonium salts 



carbonium salts 



25 



30 



35 



—Set— or — Se= 



— C~ — or — C== 



diazonium salts 



iodonium salts 



I^NN- — 



— r— 



40 



45 



50 



55 



[0044] These onium salts may have substituents, examples of which are the same as the substituents listed above. 
An onium salt may be bonded to the phthalocyanine compound directly or via a linking group. Examples of linking 
groups that can be used here include the above-mentioned substituents from which at least one hydrogen has been 
removed. 

[0045] The counter ion in the case of an onium salt structure may be of any type, such as an anion, but an anion 
that is not highly nucleophilic is preferable. The ion may be monovalent or polyvalent. 

[0046] Specific examples of anions include halogen ions such as CI0 4 -, I0 4 -, or BF 4 -, Ph 4 B-, S0 4 2 ", a carbonate 
(such as CF3CO3-), an alkyisulfonate (such as methane sulfonate), an aryl sulfonate (such as p-toluene sulfonate), and 
SbCI 6 -. Examples of the alkyt group in the alkyisulfonate and the aryl group in the arylsuifonate include those listed 
above as examples of alkyt groups, substituted alkyi groups, aryl groups, and substituted aryl groups. 
[0047] Two or more of these R1 1 to R44 groups in General Formula 1 may be bonded together to form a ring. Ring 
structures that can be formed include one in which a single hydrogen has been removed from the mutual structure of 
the above-mentioned R1 1 to R44 groups to create a bond with the other R1 1 to R44 groups, but there are no particular 
restrictions on the ring structure. When an aromatic ring is formed by this bonding, it is possible to greatly vary the 
absorption wavelength of the phthalocyanine compound, which in most cases is increased. 

[0048] In the above-mentioned General Formula 1, M represents two hydrogen atoms or a metal atom, halometal 
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group, oroxymetal group. Examples of metal atoms included therein are atoms from Groups IA, IIA, MB, and IVB of the 
Periodic Table, transition metals from the first, second, and third period, and lanthanoid elements. Copper, magnesium, 
iron, zinc, cobalt, aluminum, titanium, and vanadium are preferred. Vanadium copper, magnesium, zinc, and cobalt are 
particularly favorable, and vanadium and copper are the most favorable. 
5 [0049] The halogen atoms included in the halometal group are chlorine, fluorine, bromine, and iodine, with chlorine, 
fluorine, and bromine being preferred. 

[0050] The "oxy" in the oxymetal group refers to an oxygen atom or hydroxyl group. 

[0051] When the image formation material of this embodiment is used for an infrared laser, the phthalocyanine 
compound must exhibit absorption in the band in which this laser light is absorbed. Although it will vary with the emis- 
10 sion wavelength of the infrared laser, when a laser of 830 nm is used, for instance, it is preferable for the absorption 
maximum to be at least 700 nm, and an absorption maximum of at least 750 nm is even better. 
[0052] Examples of phthalocyanine compounds that can be used in this embodiment include the compounds dis- 
cussed, for example, in JP-A's H8-1 34389, H8-60008, H8-17610. H8-317737, H8-217737, and H8-217738, and EP 
0782164. 

15 [0053] Specific examples of the phthalocyanine compounds that can be used in this embodiment will be given 
below by giving the structure thereof or substituents in the formulas, but the phthalocyanine compounds that are appli- 
cable to this embodiment are not limited to these specific examples. Of the example compounds listed below, particu- 
larly favorable are those containing amino groups and indicated as (IR2-1) to (IR2-5) and (IR3-1) to (IR3-19), or those 
having an onium salt structure and indicated as (IR4-1) to (IR4-3) and (IR5-1) to (IR5-50). 

20 
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Chemical Formula 7 



( I R 1 -7) 
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Chemical Formula 8 




15 




EP 1 053 868 A2 



Chemical Formula 9 
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H 3 C(H 2 C) 3 - 





Q-(CH2) 3 CH 3 



N Zn s ,N 
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(I R 1 — 1 2) H3C(H2C) 3 (<pH2j 3 CH 3 
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H 5 C(H 2 C) 3 -i 
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Chemical Formula 15 



(I R 4 - 3 ) H 3 C(H 2 C) 3 (CH2) 3 CH3 




H 3 C(H 2 C) 3 (CH2) 3 CH 3 



[0054] Other examples of favorable phthalocyanine compounds that can be used In this embodiment Include those 
having an onium salt structure, specific examples of which are phthalocyanine compounds having the ammonium salt 
structure expressed by the following General Formula 3. 
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General Formula 3 



10 



15 



20 



25 




[0055] Specific examples of the phthalocyanine compounds expressed by the above General Formula 3 are given 
below, but do not limit the scope of these compounds. 

35 Example Compound (IR5-1 ) 

[0056] A compound in which, in the above General Formula 3, R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = iso-pentyl 
group, X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom, X2 = (the other of X3 and X4) = 
(the other of X5 and X6) = (the other of X7 and X8) = 2-(diethylmethylammonium)ethylthio group, M = VO, Z = p-toluene 
40 sulfonate, and n = 4. 

[0057] Similarly, specific examples of the functional groups in the above General Formula 3 will be given to give 
specific examples of the example compounds. 

Example Compound (IR5-2) 

45 

[0058] 

R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = iso-pentyl group 
X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom 
so X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 2-{diethylbenzylammonium) 
ethylthio group 

M = VO, Z = p-toluene sulfonate, n = 4 
Example Compound (IR5-3) 

55 

[0059] 

R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = iso-pentyl group 
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X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 2-{diethylbenzyiammonium) 
ethyithio group 

M = Zn, Z = p-toluene sulfonate, n = 4 
Example Compound (IR5-4) 



R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = iso-pentyl group 

X1 - (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 2-(diethylmethyiammonium) 
ethyithio group 

M = Ni, Z = p-toluene sulfonate, n = 4 
Example Compound (IR5-5) 



R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = iso-pentyl group 

X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 2-(dietnylmethylammonium) 
ethyithio group 

M = Co, Z = p-toluene sulfonate, n = 4 
Example Compound (IR5-6) 



R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = iso-pentyl group 

X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 2-(diethylmethylammonium) 
ethyithio group 

M = Pd, Z = p-toluene sulfonate, n = 4 
Example Compound (IR5-7) 



R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = iso-pentyl group 

X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 2-(diethylmethylammonium) 
ethyithio group 

M = Pb, Z = p-toluene sulfonate, n = 4 
Example Compound (IR5-8) 



R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = iso-pentyl group 

X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 2-(diethylmethylammonium) 

ethyithio group 

M = VO, Z = I", n = 4 



[0060] 



[0061] 



[0062] 



[0063] 



[0064] 
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Example Compound (IR5-9) 
[0065] 

5 R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = iso-pentyl group 

X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 2-(diethylmethylammo- 
nium)ethylthio group 
M = VO, Z = BF 4 ", n = 4 

10 

Example Compound (IR5-10) 
[0066] 

15 R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = iso-pentyl group 

X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 2-(diethyf methylammonium) 

ethylthio group 

M = VO, Z = CICV, n = 4 

20 

Example Compound (IR5-11) 
[0067] 

25 R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = iso-pentyl group 

X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 2-(diethylmethytammo- 
nium)ethylthio group 
M = VO, Z = PF 6 -, n = 4 

• 30 

Example Compound (IR5-12) 
[0068] 

35 R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = iso-pentyl group 

X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 2-(diethylmethylammo- 

nium)ethylthio group 

M = VO, Z = CF3CO2", n = 4 

40 

Example Compound (IR5-13) 
[0069] 

45 R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = iso-pentyl group 

X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 2-(diethylmethylammo- 

nium)ethylthio group 

M = VO, Z = CH3SO3-, n = 4 

50 

Example Compound (IR5-14) 
[0070] 

55 R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = iso-pentyl group 

X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 2-(diethylmethylammo- 
nium)ethylthio group 



25 



M = VO, Z = Br, n = 4 
Example Compound (IR5-15) 
5 [0071] 

R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = iso-pentyl group 

X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 2-<diethy!methylammo- 
10 nium)ethyithio group, where the amino groups in two 2-dimethylaminoethylthio groups are methylated to form an 
ammonium cation 

M = VO, Z = p-toluene sulfonate, n = 2 
Example Compound (IR5-1 6) 

15 

[0072] 

R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = iso-pentyl group 
X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom 
20 X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 2-<diethylmethylammo- 
nium)ethylthio group, where the amino groups in two 2-dimethylaminoethylthio groups are n-butylated to form an 
ammonium cation 

M = VO, Z = p-toluene sulfonate, n = 2 
25 Example Compound (IR5-1 7) 
[0073] 

R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = iso-pentyl group 
30 X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 2-(diethylmethylammo- 
nium)ethylthio group, where the amino groups in two 2-dimethylaminoethylthio groups are n-octylated to form an 
ammonium cation 

M = VO, Z = p-toluene sulfonate, n = 2 

35 

Example Compound (IR5-18) 
[0074] 

40 R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = pentyl group 

X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 2-(diethylmethylammo- 
nium)ethylthio group, where the amino groups in two 2-dimethylaminoethylthio groups are methylated to form an 
ammonium cation 
45 M = VO, Z = r, n = 2 

Example Compound (IR5-19) 

[0075] 

50 

R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = ethyl group 

X1 = X2 = X3 = X4 = X5 = X6 = X7 = X8 = 2-(diethylammonium) ethylthio group 

M = VO, Z = p-toluene sulfonate, n = 8 
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Example Compound (IR5-20) 
[0076] 

5 R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = n-pentyl group 

X1 = X2 = X3 = X4 = X5 = X6 = X7 = X8 = 2-diethytaminoethylthio group, where the amino groups in four 2-diethyl- 
aminoethylthio groups are methylated to form an ammonium cation 
M = TiO, 2 = p-toluene sulfonate, n = 4 

10 Example Compound (IR5-21) 

[0077] 

R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = n-octyl group 
15 X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = bromine atom 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 2-diethylaminoethylthio group, 
where the amino groups in four 2-diethylaminoethylthio groups are methylated to form an ammonium cation 

m = aici, z = r; n = 4 

20 Example Compound (IR5-22) 
[0078] 

R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = n-decyl group 
25 X1 = X2 = X3 = X4 = X5 = X6 = X7 = X8 = 2-dimethylaminoethylthio group, where four of the 2-dimethylaminoethyl- 
thio groups are methylated to form an ammonium cation 
M = VO, Z = CICV, n = 4 

Example Compound (IR5-23) 

30 

[0079] 

R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = dimethylaminoethyl group, where four of the 2-dimethylaminoethyl 
groups are methylated to form an ammonium cation 
35 X1 = X2 = X3 = X4 = X5 = X6 = X7 = X8 = chlorine atom 
M = VO, Z = p-toluene sulfonate, n = 4 

Example Compound (IR5-24) 

40 [0080] 

R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = dimethylaminoethyl group, where two of the 2-dimethylaminoethyl 
groups are methylated to form an ammonium cation 
X1 = X2 = X3 = X4 = X5 = X6 = X7 = X8 = hydrogen atom 
45 M = VO, Z = p-toluene sulfonate, n = 2 

Example Compound (IR5-25) 

[0081] 

50 

R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = trimethylammoniumethyl group 
X1 = X2 = X3 = X4 = X5 = X6 = X7 = X8 = methylthio group 
M = Cu, Z = p-toluene sulfonate, n = 8 

55 
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Example Compound (IR5-26) 
[0082] 

5 R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = trimethyiammoniumethy! group 

X1 = X2 = X3 = X4 = X5 = X6 = X7 = X8 = phenylthio group 
M = Cu, Z = p-toluene sulfonate, n = 8 

Example Compound (IR5-27) 

10 

[0083] 

R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = trimethyiammoniumethy! group 
X1 = X2 = X3 = X4 = X5 = X6 = X7 = X8 = phenyloxy group 
15 M = Ni, Z = p-toluene sulfonate, n = 8 

Example Compound (IR5-28) 

[0084] 

20 

R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = n-butyldimethylammoniumethyl group 
X1 = X2 = X3 = X4 = X5 = X6 = X7 = X8 = 3 - chlorophenyloxy group 
M = Ni, Z = SbF 6 - , n = 8 

25 Example Compound (IR5-29) 

[0085] 

R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = diethyl(n-octyl)ammoniumethyl group 
30 X1 = X2 = X3 = X4 = X5 = X6 = X7 = X8 = 4-methoxyphenyloxy group 
M = SnCI 2 , Z = CI", n = 8 

Example Compound (IR5-30) 

35 [0086] 

R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = ethyl group 

X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 4-diethylaminophenylthio 
40 group, where the amino groups in three 2-diethylaminophenylthio groups are methylated to form an ammonium cat- 
ion 

M = InCI, Z = CF 3 C0 2 *. n = 3 
Example Compound (IR5-31) 

45 

[0087] 

R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = methylthiopropyi group 
X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom 
50 X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 4-dimethylaminophenylthio 
group, where the amino groups in three 2-dimethylaminophenylthio groups are methylated to form an ammonium 
cation 

M = FeCI, Z = BF 4 ", n = 3 

55 
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Example Compound (IR5-32) 

[0088] 

R1 = (either R3 or R4) = (either R5 or R6) = (either R7 or R8) = 2-methoxyethyt group 

R2 = (the other of R3 or R4) = (the other of R5 or R6) = (the other of R7 or R8) = 2-trimethylammoniumethy! group 
X1 =X2 = X3 = X4 = X5 = X6 = X7 = X8 = chlorine atom 

Example Compound (IR5-33) 

[0089] 

R1 = (either R3 or R4) = (either R5 or R6) = (either R7 or R8) = 2-ethoxyethyl group 

R2 = (the other of R3 or R4) = (the other of R5 or R6) = (the other of R7 or R8) = 2-trimethytammoniumethyl group 
X1 = X2 = X3 = X4 = X5 = X6 = X7 = X8 = phenylthio group 
M = VO,Z = CI0 4 -,n = 4 

Example Compound (IR5-34) 

[0090] 

R1 = (either R3 or R4) = (either R5 or R6) = (either R7 or R8) = methyl group 

R2 = (the other of R3 or R4) = (the other of R5 or R6) = (the other of R7 or R8) = 2-trimethylammoniumethyt group 
X1 = X2 = X3 = X4 = X5 = X6 = X7 = X8 = methylthio group 
M = VO, Z = p-toluene sulfonate, n = 4 

Example Compound (IR5-35) 

[0091] 

R1 = (either R3 or R4) = (either R5 or R6) = (either R7 or R8) = methyl group 

R2 = (the other of R3 or R4) = (the other of R5 or R6) = (the other of R7 or R8) = 2-trimethytammoniumethyl group 
X1 = X2 = X3 = X4 = X5 = X6 = X7 = X8 = hydrogen atom 
M = Cu, Z = p-toluene sulfonate, n = 4 

Example Compound (IR5-36) 

[0092] 

R1 = (either R3 or R4) = (either R5 or R6) = (either R7 or R8) = methyl group 

R2 = (the other of R3 or R4) = (the other of R5 or R6) = (the other of R7 or R8) = 2-trimethytammoniumethyl group 
X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 4-methylphenylthio group 
M = MnOH, Z = p-toluene sulfonate, n = 4 

Example Compound (IR5-37) 

[0093] 

R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = ethyl group 

X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 3-trimethylammoniumphe- 
nylthio group 

M = VO, Z = p-toluene sulfonate, n = 4 
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Example Compound (IR5-38) 
[0094] 

5 R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = ethyl group 

X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 3-triethylammoniumphenyloxy 
group 

M = VO, Z = T, n = 4 

10 

Example Compound (IR5-39) 
[0095] 

15 R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = methoxyethyl group 

X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 3-diethylmethylammoni- 

umphenyloxy group 

M = VO, Z = CI0 4 ", n = 4 

20 

Example Compound (IR5-40) 
[0096] 

25 R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = ethoxyethoxyethyl group 

X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 2-trimethyIammoniumphe- 

nylthio group 

M = VO, Z = CIO4-, n = 4 

30 

Example Compound (IR5-41) 
[0097] 

35 R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = tetrahydrofurfuryl group 

X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = fluorine atom 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = trimethylammoniumethyithio 
group 

M = VO, Z = CIO4-, n = 4 

40 

Example Compound (IR5-42) 
[0098] 

45 R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = ethyl group 

X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = 4-methylphenylthio group 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = trimethylammoniumethyithio 
group 

M = VO, Z = CIO4-, n = 4 

50 

Example Compound (IR543) 
[0099] 

55 R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = ethyl group 

X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = 3,4-dimethylphenylthio group 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = trimethylammoniumethyithio 

group 
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M = VO, Z = CIO4-, n = 4 
Example Compound (IR5-44) 
5 [0100] 

R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = ethyl group 

X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = n-butoxy group 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 3-<di-n-butylmethylammo- 
10 nium)-phenyloxy group 
M = VO, 2 = CIO4-, n = 4 

Example Compound (IR5-45) 

15 [0101] 

R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = butyl group 

X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = n-octyloxy group 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 3-(diethylmethylammo- 
20 nium)phenylthio group 
M = VO,Z = BF 4 -,n = 4 

Example Compound (IR5-46) 

25 [0102] 

R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = ethyl group 

X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = n-octytthio group 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 3-(di-ethylmethylammo- 
30 nium)phenyloxy group 
M = Zn, Z = r, n = 4 

Example Compound (IR5-47) 

35 [0103] 

R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = ethyl group 

X1 = X2 = X3 = X4 = X5 = X6 = X7 = X8 = dimethylaminoethylthio group, where the amino groups in six methytami- 
noethylthio groups are methylated to form an ammonium cation 
AO M = Cu, Z = p-toluene sulfonate, n = 6 

Example Compound (IR5-48) 

[0104] 

45 

R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = ethyl group 

X1 = X2 = X3 = X4 = X5 = X6 = X7 = X8 = dimethylaminoethylthio group, where the amino groups in four methyl- 
aminoethylthio groups are methylated to form an ammonium cation 
M = VO, Z = p-toluene sulfonate, n = 4 

50 

Example Compound (IR5-49) 
[0105] 

55 R1 = R2 = R3 = R4 = R5 = R6 = R7 = R8 = 1 ,3-dioxolan-2-ylethyl group 

X1 = X2 = X3 = X4 = X5 = X6 = X7 = X8 = dimethylaminoethylthio group, where the amino groups in four methyl- 
aminoethylthio groups are methylated to form an ammonium cation 
M = VO, Z = p-toluene sulfonate, n = 4 
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Example Compound (IR5-50) 
[0106] 

5 R1 = (either R3 or R4) = (either R5 or R6) = (either R7 or R8) = 2-methoxyethyl group 

R2 = (the other of R3 or R4) = (the other of R5 or R6) = (the other of R7 or R8) = 1 ,3-dioxolan-2-y!ethyi group 
X1 = (either X3 or X4) = (either X5 or X6) = (either X7 or X8) = chlorine atom 

X2 = (the other of X3 and X4) = (the other of X5 and X6) = (the other of X7 and X8) = 3-(diethylmethyiammo- 
nium)phenylthio group 
10 M = Cu, Z = CI0 4 ", n = 4 

[0107] Preferred examples of the counter ions expressed by the above General Formula 3 are those with an onium 
salt structure. Here, ammonium salts are listed primarily as the onium salts, but the same effect will be realized with a 
diazonium salt, oxonium salt, sulfbnium salt, selenonium salt, phosphonium salt, carbonium salt, iodonium salt, or other 
15 onium salt. 

[0108] A phthalocyanine compound (b) that is useful in this embodiment can be synthesized by a variety of meth- 
ods, but as an example, the methods discussed in the following publications can be used: "Phthalocyanine," pp. 14-17 
(ed. by Organic Electronics Research Society, Masao Tanaka and Shoji Koma, Bunshin Publishing), "The Phthalocy- 
anines," pp. 5-15 (Frank H. Moser and Arther L. Thomas, CRC Press), "Phthalocyanine Materials," pp. 12-30 (Neil B. 
20 McKeown, Cambridge University Press), "Phthalocyanine, Its Chemistry and Functions," pp. 1-61 (ed. by Hiroyoshi 
Shirai and Nagao Kobayashi, IPC Publishing). 

[0109] In this embodiment, these phthalocyanine compounds can be added in a proportion of 0.01 to 50 wt%, and 
preferably 0.1 to 20 wt%, and even more preferably 0.5 to 15 wt%, with respect to the total solids of the photosensitive 
composition. An image cannot be formed with this photosensitive composition if the added amount is less than 0.01 
25 wt%, but if 50 wt% is exceeded, there is the danger that the non-image portions will be soiled when [the composition] 
is used for the photosensitive layer of a planographic printing plate base. 

[0110] Other pigments or dyes that exhibit infrared absorption can be added to the photosensitive composition in 
this embodiment along with the phthalocyanine compound in order to enhance image formability. 
[01 1 1] This pigment can be commercially available pigments any pigment discussed in a "handbook of color index 
30 (C.I.)", "Handbook of Latest Pigments" (Japan Pigment Technology Society, 1977), "Latest Pigment Application Tech- 
nology" (CMC Publishing, 1986), or "Printing Ink Technology" (CMC Publishing, 1984). 

[0112] Examples of types of pigment include black pigment, yellow pigment, orange pigment, brown pigment, red 
pigment, violet pigment, blue pigment, green pigment, fluorescent pigment, metal powder pigment, and polymer 
bonded colorants. Specific substances that can be used include insoluble azo pigment, azo lake pigment, condensed 
35 azo pigment, chelate azo pigment, phthalocyanine-based pigment, anthraquinone-based pigment, perylene- and peri- 
none-based pigment, thioindigo-based pigment, quinacrylidone-based pigment, dioxazine-based pigment, isoin- 
dolinone-based pigment, quinophthalone-based pigment, dyed lake pigment, azine pigment, nitroso pigment, nitro 
pigment, natural pigment, fluorescent pigment [sic], inorganic pigment, and carbon black. 

[01 1 3] These pigments may be used either with or without undergoing a surface treatment. Surface treatment can 
40 be accomplished, for example, by a method in which the surface is coated with a resin or wax, a method in which a sur- 
factant is made to adhere, and a method in which a reactive substance (such as a silane coupling agent, an epoxy com- 
pound, or a polyisocyanate) is bonded to the pigment surface. The above surface treatment methods are discussed in 
(Properties and Applications of Metallic Soaps" (Koshobo), "Printing Ink Technology" (CMC Publishing, 1984), and "Lat- 
est Pigment Application Technology" (CMC Publishing, 1986). 
45 [01 14] It is preferable for the particle diameter of the pigment to be between 0.01 and 1 0 urn, with a range of 0.05 
to 1 urn being preferable, and a range of 0.1 to 1 urn being particularly favorable. It is undesirable for the particle diam- 
eter of the pigment to be less than 0.01 urn because the stability of the dispersion in the photosensitive layer coating 
liquid will be poor, but exceeding 10 urn is also undesirable in terms of the uniformity of the photosensitive layer. 
[0115] Any known dispersion technique used in the manufacture of ink, toner, or the like can be employed to dis- 
50 perse the pigment. Examples of dispersing machines include an ultrasonic disperser, sand mill, attriter, pearl mill, super 
mill, ball mill, impeller, disperser, KD mill, colloidal mill, dynatron, triple roll mill, and pressure kneader. Details are given 
in "Latest Pigment Application Technology" (CMC Publishing, 1986). 

[0116] Commercially available dyes and those known from publications (such as "Handbook of Dyes," ed. by 
Organic Synthetic Chemistry Association, 1970) can be utilized. Specific examples include azo dyes, metal complex 
55 azo dyes, pyrazolone azo dyes, anthraquinone dyes, phthalocyanine dyes, carbonium dyes, quinoneimine dyes, 
methine dyes, and cyanine dyes. 

[0117] In this embodiment, K is preferable in terms of being suitable for use with a laser that emits infrared or near 
infrared light for these pigments or dyes to be ones that absorb infrared or near infrared light. 
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[0118] Carbon black can be used to advantage as a pigment that absorbs infrared or near infrared light Examples 
of dyes that absorb infrared or near infrared light include the cyanine dyes discussed in JP-A Nos. S58-1 25246, S59- 
84356, S59-202829, S60-78787, and elsewhere, the methine dyes discussed in JP-A Nos. S58-1 73696, S58-181690, 
S58-1 94595, and elsewhere, the naphthoquinone dyes discussed in JP-A Nos. S58-1 1 2793, S58-224793, S59-481 87, 
5 S59-73996, S60-52940, S60-63744, and elsewhere, the squarilium dyes discussed in JP-A No. S58-1 1 2792 and else- 
where, the cyanine dyes discussed in British Patent 434,875, and the dihydroperimidinesquarilium coloring material 
discussed in U.S. Patent 5,380,635. 

[0119] The near infrared absorption sensitizer discussed in U.S. Patent 5,156,938 can be used favorably as a dye, 
and it is particularly favorable to use the arylbenzo(thio)pyrylium salt discussed in U.S. Patent 3,881 ,924, the trime- 

10 thinepyrylium salts discussed in JP-A No. S57-1 42645 (U.S. Patent 4,327,169), the pyrylium compounds discussed in 
JP-A Nos. S58-181051, S58-220143, S59-41363, S59-84248, S59-84249, S59-146063, and S59-1 46061, the cyanine 
coloring material discussed in JP-A No. S59-216146, the pentamethinethiopyrylium salt discussed in U.S. Patent 
4,283,475, the pyrylium compound discussed in Japanese Patent Publications H5-13514 and H5-19702, Epolight III- 
178, Epolight 111-130, Epolight 111-125, Epolight IV-162A, and the like. 

15 [0120] Other examples of particularly favorable dyes include the near infrared absorbing dyes given by Formulas I 
and II in the Specification of U.S. Patent 4,756,993. 

[0121] These pigments and dyes can be added to the printing plate material in a proportion of 0.01 to 50 wt%, and 
preferably 0.1 to 10 wt%, with respect to the total solids of the plate material. In the case of a dye, it is particularly favo- 
rable for this proportion to be 0.5 to 10 wt%, and in the case of a pigment, 3.1 to 10 wt%. Sensitivity will be low if the 
20 pigment or dye is added in an amount less than 0.01 wt%, but if 50 wt% is exceeded, the uniformity of the photosensi- 
tive layer will be low and the durability of the recording layer will be poor. 

[0122] These dyes or pigments may be added to the photosensitive composition and added to the photosensitive 
layer along with other components, or they may be added to a layer beside the photosensitive layer in the production of 
the planographic printing plate base. Just one type of these dyes or pigments may be added, or a mixture of two or more 
25 types may be used. 

(a) Macromolecuiar Compound having Alkali-Soluble Groups 

[0123] The "(a) macromolecuiar compound having alkali-soluble groups" used in this embodiment (hereinafter 
30 sometimes referred to as "alkali-soluble macromolecuiar compound") refers to a compound having one of the following 

alkali-soluble groups (acid group structure) on the main chain or a side chain of a macromolecuiar compound. 

[0124] Phenolic hydroxyl groups (-Ar-OH), carboxylic acid group (-CO3H), sulfonic acid group (-SO3H), phosphoric 

acid group (-OP0 3 H), sulfonamide groups (-S0 2 NH-R), substituted sulfonamide-based groups (active imide groups) (- 

S0 2 NHCOR, -S0 2 NHS0 2 R, -CONHS0 2 R). 
35 [0125] Here, Ar is a divalent aryl group that may have a substituent, and R is a hydrocarbon group that may have a 

substituent 

[0126] Of these, examples of preferable acid groups include (a-1) phenolic hydroxyl groups, (a-2) sulfonamide 
groups, and (a-3) active imide groups, and an alkali aqueous solution-soluble resin having (a-1) phenolic hydroxyl 
groups (hereinafter referred to as a "resin having phenolic hydroxyl groups") can be used most favorably. 

40 [0127] Examples of macromolecuiar compounds having (a-1 ) phenolic hydroxyl groups include polycondensates of 
phenol and formaldehyde (hereinafter referred to as "phenol formaldehyde resins"), polycondensates of m-cresol and 
formaldehyde (hereinafter referred to as "m-cresol formaldehyde resins"), polycondensates of p-cresol and formalde- 
hyde, polycondensates of mixed m- and p-cresol and formaldehyde, polycondensates of phenol, cresol (m-, p-, or a 
mixture of m- and p-), and formaldehyde, and other such novolac resins, and polycondensates of pyrogallol and ace- 

45 tone. Alternatively, a copolymer obtained by copolymerizing a monomer having phenol groups on a side chain can also 
be used. Examples of monomers having phenol groups include acrylamide, methacrylamide, acrylic esters, methacrylic 
esters, hydroxystyrene, and the like that have phenol groups. Specific examples of compounds that can be used to 
advantage include N-(2-hydroxyphenyl)acrylamide, N-(3-hydroxyphenyl)acrylamide, N-(4-hydroxyphenyl)acrylamide, 
N-(2-hydroxyphenyl)methacrylamide, N-(3-hydroxyphenyl)methacrylamide, N-(4-hydroxyphenyl)methacrylamide, o- 

50 hydroxyphenyl acrylate, m-hydroxyphenyl acrylate, p-hydroxyphenyl acrylate, o-hydroxyphenyl methacrylate, m- 
hydroxyphenyl methacrylate, p-hydroxyphenyl methacrylate, o-hydroxystyrene, m-hydroxystyrene, p-hydroxystyrene, 
2-{2-hydroxyphenyl)ethyl acrylate, 2-(3-hydroxyphenyl)ethyl acrylate, 2-(4-hydroxyphenyl)ethyl acrylate, 2-(2-hydroxy- 
phenyl)ethyl methacrylate, 2-(3-hydroxyphenyl)ethyl methacrylate, and 2-(4-hydroxyphenyl)ethyl methacrylate. In 
terms of image formability, it is preferable for the weight average molecular weight of the polymer to be 5.0 x 10 2 to 2.0 

55 x 1 0 4 , and for the number average molecular weight to be 2.0 x 1 0 2 to 1 .0 x 1 0 4 . These resins can be used either singly 
or in combinations of two or more types. When a combination is used, a polycondensate of t-butylphenol and formalde- 
hyde as discussed in the Specification of U.S. Patent 4,123,279, or a polycondensate of formaldehyde and a phenol 
(such as a polycondensate of octyl phenol and formaldehyde) having C3 to C8 alkyt groups as substituents may be 
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used concurrently. 

[0128] It is preferable for these resins having phenolic hydroxy! groups to have a weight average molecular weight 
of 500 to 20,000, and a number average molecular weight of 200 to 10,000. 

[01 29] Furthermore, a polycondensate of formaldehyde and a phenol having C3 to C8 alky! groups as substituents, 
5 such as a t-butylphenol formaldehyde resin or octylphenol formaldehyde resin, may be used concurrently as discussed 
in the Specification of U.S. Patent 4,123,279. These resins having phenolic hydroxy! groups may be used singly or in 
combinations of two or more types. 

[0130] In the case of an alkali aqueous solution-soluble macromolecular compound having (a-2) sulfonamide 
groups, examples of the monomer having (a-2) sulfonamide groups (the main monomer that makes up this macromo- 
w lecular compound) include monomers composed of low-molecular weight compounds having in their molecule at least 
one polymerizable unsaturated bond and at least one sulfonamide group in which at least one hydrogen atom is bonded 
to a nitrogen atom. Of these, preferable low-molecular weight compounds are those having an acryloyl group, allyl 
group, or vinyloxy group and a substituted or monosubstituted aminosulfonyl group or substituted sulfonylimino group. 
[0131] The compounds expressed by the following General Formulas 4 to 8 are examples of these compounds. 

15 

(4) 



CH 2 =< 

CO— X 1 — R 22 — SOjNH— R 23 



25 



(5) 



>24 



30 



35 



CH 2 =c' 



CO — X 2 — R 25 — NH-SO2 — R : 
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40 j^28 

CH 2 =c( 

R 29 — S0 2 NH 2 

45 
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(7) 



5 



ch 2 =c: 




O — Y 1 — R 32 — SO2NH — R 



,33 



10 



(8) 



15 



R 



34 



CH 2 =Q 



V 5 -0-Y 2 -R 36 - 



37 



20 



NH~S0 2 — R 



25 [0132] In the formulas, X1 and X2 are each -O- or -NR1 7-. R21 and R24 are each a hydrogen atom or -CH 3 . R22, 
R25, R29, R32, and R36 are each a substitutable (this term means that "the group may have a substituent group" here) 
C1 to C12 alkylene group, cycloalkylene group, arylene group, or aralkylene group. R23, R26, and R33 are each a 
hydrogen atom or a substitutable C1 to C12 alkyl group, cycloalkyl group, aryl group, or aralkyl group. R37 is a substi- 
tutable C1 to C12 alkyl group, cycloalkyl group, aryl group, or aralkyl group. R28, R30, and R34 are each a hydrogen 

30 atom or -CH 3 . R31 and R35 are each a single bond or a substitutable C1 to C12 alkylene group, cycloalkylene group, 
arylene group, or aralkylene group. Y1 and Y2 are each a single bond or -CO-. 

[0133] More specifically, m-aminosulfonylphenyl methacrylate, N-(p-aminosulfonyiphenyl)methacrylamide, N-(p- 
aminosulfonylphenyfjacrylamide, or the like can be used favorably. 

[0134] In the case of an alkali aqueous solution-soluble macromolecular compound having (a-3) active imide 
35 groups, this compound has in its molecule an active imide group expressed by the following formula. Examples of mon- 
omers having (a-3) active imide groups (the main monomer that makes up this macromolecular compound) include 
monomers composed of low-molecular weight compounds having in their molecule at least one polymerizable unsatu- 
rated bond and an active imino group expressed by the following formula. 



[0135] More specifically, N-(p-toluenesulfonyl)methacrylamide, N-(p-toluenesulfonyI)acrylamide, and the like can 
be used favorably as this compound. 

[0136] As to alkali aqueous solution-soluble resins that can be used in this embodiment, the monomers including 
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alkali-soluble groups of the above-mentioned (a-1) to (a-3) need not be used as a single type, and two or more types of 
monomer having the same alkali-soluble groups, or two or more types of monomer having different alkali-soluble 
groups may be co polymerized. 

[0137] A known copolymerization method, such as graft copolymerization, block copolymerization, or random 

5 copolymerization, can be employed. 

[0138] The above-mentioned copolymer contains preferably at least 10 mol%, and more preferably at least 20 
mol% monomer having the alkali-soluble groups of (a-1 ) to (a-3) as a copolymerization component. If the copolymeri- 
zation component is contained in an amount of less than 10 mol%, interaction with the resin having phenolic hydroxyl 
groups will be inadequate, and there will be an inadequate increase in developing latitude, which is the whole point of 

10 using the copolymerization component. 

[0139] This copolymer may also contain other copolymerization components beside the monomer containing the 
above-mentioned alkali-soluble groups (a-1 ) to (a-3). 

[0140] Examples of monomers that can be used as copolymerization components include the following monomers 
(1)to(12). 

15 

(1) Acrylic esters and methacrylic esters having aliphatic hydroxyl groups, such as 2-hydroxyethyl acryfate or 2- 
hydroxyethyl methacrylate 

(2) Alkyl acrylates, such as methyl acrylate, ethyl acrylate, propyl acrylate, butyl acrylate, amyl acrylate, hexyl acr- 
ylate, octyl acrylate, benzyl acrylate, 2-chloroethyl acrylate, glycidyl acrylate, and N-dimethylaminoethyl acrylate 

20 (3) Alkyl methacrylates, such as methyl methacrylate, ethyl methacrylate, propyl methacrylate, butyl methacrylate, 
amyl methacrylate, hexyl methacrylate, cyclohexyl methacrylate, benzyl methacrylate, 2-chloroethyl methacrylate, 
glycidyl methacrylate, and N-dimethylaminoethyl methacrylate 

(4) Acrylamides and methacrylamides, such as acrylamide, methacrylamide, N-methylolacrylamide, N-ethylacryla- 
mide, N-hexylacrylamide, N-cyclohexylacrylamide, N- hydroxyethylacrylamide, N-phenylacrytamide, N-nitropheny- 

25 lacrylamide, and N-ethyl-N-phenylacrylamide 

(5) Vinyl ethers, such as ethyl vinyl ether, 2-chloroethyl vinyl ether, hydroxyethyl vinyl ether, propyl vinyl ether, butyl 
vinyl ether, octyl vinyl ether, and phenyl vinyl ether 

(6) Vinyl esters, such as vinyl acetate, vinyl chloroacetate, vinyl butyrate, and vinyl benzoate 

(7) Styrenes, such as styrene, oc-methytstyrene, methylstyrene, and chloromethylstyrene 

30 (8) Vinyl ketones, such as methyl vinyl ketone, ethyl vinyl ketone, propyl vinyl ketone, and phenyl vinyl ketone 

(9) Olefins, such as ethylene, propylene, isobutylene, butadiene, and isoprene 

(10) N-vinylpyrro!idone, N-vinylcarbasol, 4-vinylpyridine, acrylonitrile, methacrylonitrile, and the like 

(1 1) Unsaturated imides, such as maleimide, N-acryloylacrylamide, N-acetylmethacrylamide, N-propionylmethacr- 
ylamide, and N-(p-chlorobenzoyl)methacrylamide 

35 (12) Unsaturated carboxylic acids, such as acrylic acid, methacrylic acid, maleic anhydride, and itaconic acid 

[0141] Regardless of whether it is a homopolymer or a copolymer, the alkali aqueous solution-soluble macromo- 
lecular compound in this embodiment should have a weight average molecular weight of at least 2000 and a number 
average molecular weight of at least 500 for the sake of film strength. It is even better for the weight average molecular 
40 weight to be from 5000 to 300,000 and the number average molecular weight from 800 to 250,000, and for the degree 
of dispersion (weight average molecular weight + number average molecular weight) to be from 1 .1 to 1 0. 
[0142] For the sake of developing latitude, it is preferable for the weight ratio in which the monomer having alkali- 
soluble groups of (a-1) to (a-3) is compounded with other monomers to be between 50:50 and 5:95, and a range of 
40:60 to 10:90 is even better. 

45 [0143] These alkali aqueous solution-soluble macromolecular compounds may each be used singly or in combina- 
tions of two or more types, and added in an amount of 30 to 99 wt%, and preferably 40 to 95 wt%, and even more pref- 
erably 50 to 90 wt%, with respect to the total solids content of the photosensitive composition. The durability of the 
recording layer will suffer rf the alkali aqueous solution-soluble macromolecular compound is added in an amount less 
than 30 wt%, but exceeding 99 wt% is undesirable in terms of both sensitivity and durability. 

50 

Other Components 

[0144] Various other additives can be added to the photosensitive composition of this embodiment as needed. For 
instance, from the standpoint of improving the dissolution inhibiting effect of the image portion in the developing solu- 
55 tion, it is favorable to concurrently use a substance that is pyrolytic and substantially lowers the solubility of the alkali 
aqueous solution-soluble macromolecular compound in a non-decomposed state, such as an aromatic sulfone com- 
pound or an aromatic sulfonic ester compound. 

[0145] Cyclic acid anhydrides, phenols, and organic acids can also be used for the purpose of further increasing 



36 



EP 1 053 868 A2 



sensitivity. The phthalic anhydride, tetrahydrophthalic anhydride, hexahydrophthalic anhydride, 3,6-endoxy-A4-tetrahy- 
drophthalic anhydride, tetrachlorophthalic anhydride, maleic anhydride, chloromaleic anhydride, a-phenylmaleic anhy- 
dride, succinic anhydride, pyromellitic anhydride, and the like discussed in the Specification of U.S. Patent 4,115,128 
can be used as cyclic acid anhydrides. Examples of phenols include bisphenol A, p-nitrophenol, 2,4,4'-trihydroxybenz- 

5 ophenone, 2,3,4-trihydroxybenzophenone, 4-hydroxybenzophenone, 4,4\4 w -trihydroxytriphenyf methane, and 
4,4 , ,3",4Metrahydroxy-3,5,3',5-tetramethyltriphenylmethane. Examples of organic acids include the sulfonic acids, 
sulfinic acids, alkylsulfuric acids, phosphonic acids, phosphoric esters, carboxylic acids, and the like discussed in Jap- 
anese Patent Applications Laid-Open S60-88942 and H2-96755 and elsewhere. Specific examples include p-tolue- 
nesulfonic acid, dodecylbenzenesulfonic acid, p-toluenesulfinic add, ethylsulfuric acid, pheny (phosphonic acid, 

10 phenyl phosphinic acid, phenyl phosphate, diphenyl phosphate, benzoic acid, isophthalic acid, adipic acid, p-toluic acid, 
3,4-dimethoxybenzoic acid, phthalic acid, terephthalic acid, 4-cyclohexene-1 ,2-dicarboxylic acid, erucic acid, lauric 
acid, n-undecanoic acid, and ascorbic acid. 

[0146] The proportion of the printing plate material accounted for by the above-mentioned cyclic acid anhydrides, 
phenols, and organic acids is preferably 0.05 to 20 wt%, with 0.1 to 15 wt% being even better, and 0.1 to 10 wt% being 
15 particularly favorable. 

[0147] In order to achieve stability over a wider range of developing conditions, a nonionic surfactant such as those 
discussed in Japanese Patent Applications Laid-Open S62-251740 and H3-208514, or an amphoteric surfactant such 
as those discussed in Japanese Patent Applications Laid-Open S59-121044 and H4-13149 can be added to the print- 
ing plate material in this embodiment. 
20 [0148] Specific examples of nonionic surfactants include sorbitan tristearate, sorbitan monopalmitate, sorbitan tri- 
oleate, stearic acid monoglyceride, and polyoxyethylene nonylphenyt ether. 

[0149] Specific examples of amphoteric surfactants include alkytdi (aminoethyl)glycines, alkylpolyaminoethylgly- 
cine hydrochlorides, 2-alkyl-N-carboxyethyl-N-hydroxyethyl imidazolinium betaines, and N-tetradecyl-N,N-betaine 
types (such as "Amorgen K," trade name of Daiichi Kogyo). 
25 [01 50] The proportion of the printing plate material accounted for by the above-mentioned nonionic and amphoteric 
surfactants should be 0.05 to 15 wt%, and preferably 0.1 to 5 wt%. 

[0151] A printing agent for obtaining a visible image immediately after heating through exposure to light, or a dye or 

pigment that serves as an image colorant can be added to the printing plate material in this embodiment. 

[0152] A typical example of a printing agent is a combination of a compound that releases an acid when heated 

30 through exposure to fight (optical acid releaser) and an organic dye capable of forming a salt. Specific examples include 
the combination of an o-naphthoquinonediazide-4-sulfonic acid halogenide and a salt-forming organic dye discussed in 
Japanese Patent Applications Laid-Open Nos. S50-36209 and S53-8128, and the combination of a trihalomethyl com- 
pound and a salt-forming organic dye discussed in JP-A Nos. S53-36223, S54-74728, S60-3626, S61-143748, S61- 
151644, and S63-58440. Such trihalomethyl compounds include oxazole compounds and triazine compounds, both of 

35 which have excellent storage stability and give a sharp printed image. 

[0153] In addition to the above-mentioned salt-forming organic dyes, other dyes can also be used as a colorant for 
an image. Including salt-forming organic dyes, favorable dyes include oil-soluble dyes and basic dyes. Specific exam- 
ples include Oil Yellow #1 01 , Oil Yellow #1 03, Oil Pink #312, Oil Green BG, Oil Blue BOS, Oil Blue #603, Oil Black BY, 
Oil Black BS, Oil Black T-505 (the above are made by Orient Chemical Industries), Victoria Pure Blue, Crystal violet (CI 

40 42555), Methyl Violet (CI 42535). Ethyl Violet, rhodamine B (CI 145170B), Malachite Green (CI 42000), and Methylene 
Blue (CI 52015). The dyes discussed in JP-A No. S62-293247 are particularly favorable. These dyes can be added to 
the printing plate material in a proportion of 0.01 to 10 wt%, and preferably 0.1 to 3 wt%, with respect to the total solids 
content of the printing plate material. A plasticizer is further added as needed to the printing plate material of this 
embodiment in order to impart flexibility to the coating film, for instance. Examples include butylphthalyl, polyethylene 

45 glycol, tributyl citrate, diethyl phthalate, dibutyl phthalace, dihexyl phthalate, dioctyl phthalate, tricresyl phosphate, trib- 
utyl phosphate, trioctyi phosphate, tetrahydrofurfuryl oleate, and oligomers and polymers of acrylic add or methacrylic 
acid. 

[0154] In addition to these, epoxy compounds, vinyl ethers, the phenol compounds having hydroxymethyl groups 
and phenol compounds having alkoxymethyl groups discussed in JP-A No. H8-276558, the crosslinkable compounds 
so having an alkali dissolution inhibiting action discussed in Japanese Patent Application H9-328937 (previously submitted 
by the present inventors), and the like can be added as needed. 

[0155] A planographic printing plate base can be manufactured by coating a suitable support with a photosensitive 
layer coating solution containing the photosensitive composition of this embodiment, or with a solution produced by dis- 
solving the coating solution components of a desired layer, such as a protective layer, in a solvenL 
55 [0156] In this specification, the term "planographic printing plate base" refers to a plate material in a state in which 
the image formation pattern has yet to be formed in the ink receiving and non-ink receiving portions, and "planographic 
printing plate" refers to a plate material in a state in which the image formation pattern has been formed in the ink 
receiving and non-ink receiving portions, making the plate ready to print. 
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[0157] Examples of the solvent used in the production of the coating solution in this embodiment include ethylene 
dichloride, cydohexanone, methyl ethyl ketone, methanol, ethanol. propanol, ethylene glycol monomethyl ether, 1- 
methoxy-2-propanol, 2-methoxyethyl acetate, 1-methoxy-2-propyl acetate, dimethoxyethane, methyl lactate, ethyl lac- 
tate, N,N-dimethylacetamide, N,N-dimethylfbrmamide, tetramethylurea, N-metylpyrrolidone, dimethyl sulfoxide, sul- 

5 fblane, Y-butyrolactone, toluene, and water, although this list is not comprehensive. These solvents can be used alone 
or as a mixture. The concentration of the above-mentioned components (total solids including additives) in the solvent 
is preferably 1 to 50 wt%. The coating amount (solids) on the support obtained after coating and drying will vary with 
the application, but for a photosensitive printing plate, for instance, 0.5 to 5.0 g/m 2 is generally favorable. 
[01 58] A variety of coating methods can be employed, but examples include bar coater coating, spin coating, spray 

10 coating, curtain coating, dip coating, air knife coating, blade coating, and roll coating. As the coating amount goes down, 
the apparent sensitivity increases, but the cover film characteristics of the photosensitive layer are diminished. 
[0159] A surfactant for improving coatability, such as the fluorine-based surfactant discussed in JP-A No. S62- 
170950, can be added to the photosensitive layer coating solution containing the photosensitive composition in this 
embodiment. The preferred addition amount is 0.01 to 1 wt%, and even more preferably 0.05 to 0.5 wt%, of the total 

is printing plate material. 

[0160] The support used for the planographic printing plate base in this embodiment is a dimensionally stable, flat 
material, examples of which include paper, paper laminated with plastic (such as polyethylene, polypropylene, or poly- 
styrene), sheet metal (such as aluminum, zinc, or copper), plastic film (such as cellulose diacetate, cellulose triacetate, 
cellulose propionate, cellulose butyrate, cellulose acetate butyrate, cellulose nitrate, polyethylene terephthalate, poly- 
20 ethylene, polystyrene, polypropylene, polycarbonate, or polyvinyl acetal), and paper or plastic laminated or vapor 
deposited with a metal, as above. 

[0161] A polyester film or aluminum sheet is preferable as the support used in the planographic printing plate base 
of this embodiment, and of these two, an aluminum sheet is particularly favorable because of its good dimensional sta- 
bility and relatively low cost. A suitable aluminum sheet is a pure aluminum sheet or an alloy sheet whose main compo- 

25 nent is aluminum and which contains minute amounts of other elements. A plastic film laminated or vapor deposited 
with aluminum may also be used. The other elements contained in the aluminum alloy include silicon, iron, manganese, 
copper, magnesium, chromium, zinc, bismuth, nickel, and titanium. The amount in which the other elements are con- 
tained in the alloy is at most 10 wt% or less. Pure aluminum is particularly favorable in this embodiment, but since per- 
fectly pure aluminum is difficult to manufacture due to refining constraints, it may contain very small amounts of other 

30 elements. There are no restrictions on the composition of the aluminum sheet used in this embodiment, and any alumi- 
num sheet known in the past can be utilized. The thickness of the aluminum sheet used in this embodiment is about 0.1 
to 0.6 mm, and preferably 0.15 to 0.4 mm, with 0.2 to 0.3 mm being particularly favorable. 

[0162] Prior to the roughening of the aluminum sheet, a degreasing treatment may be performed as desired with a 
surfactant, organic solvent, or alkaline aqueous solution, for example, in order to remove any calendering oil from the 



[0163] The surface roughening of an aluminum sheet can be carried out by a variety of methods, examples of which 
include mechanical roughening, electrochemically dissolving and roughening the surface, and selectively dissolving the 
surface chemically. Any known method can be used as a mechanical method, such as ball peening, brushing, blasting, 
and buffing. Electrochemical roughening can be accomplished by using alternating or direct current in a hydrochloric 

40 acid or nitric acid electrolytic solution. The two methods may also be combined, as is disclosed in JP-A No. S54-63902. 
[0164] The aluminum sheet that has thus been roughened is subjected as needed to alkali etching and neutraliza- 
tion, after which an anodization treatment is performed if desired in order to enhance wear resistance and the water 
retention of the surface. The electrolyte used in the anodization treatment of the aluminum sheet can be any of various 
types of electrolyte that form a porous oxide film, but generally sulfuric acid, phosphoric add, oxalic acid, chromic acid, 

45 or a mixture of these is used. The concentration of these electrolytes is suitably determined according to the type of 
electrolyte. 

[0165] The anodization treatment conditions will vary with the type of electrolyte, and as such cannot be uncondi- 
tionally specified, but it is generally suitable to use a solution with an electrolyte concentration of 1 to 80 wt%, a temper- 
ature of 5 to 70°C, a current density of 5 to 60 A/dm 2 , a voltage of 1 to 100 V, and an electrolysis time of 1 0 seconds to 



[0166] If the amount of anodization film is less than 1.0 g/m 2 , the film will not be able to withstand printing ade- 
quately, the non-image areas of the planographic printing plate will be susceptible to scratching, and so-called "scratch 
soiling" will tend to occur, wherein ink adheres to the scratched portions during printing. 

[0167] After the anodization treatment, the aluminum sheet is subjected to a hydrophilic treatment as needed. The 
55 hydrophilic treatment used in this embodiment includes the alkali metal silicate (such as sodium silicate aqueous solu- 
tion) methods disclosed in U.S. Patents 2,714,066, 3,181,461, 3,280,734, and 3,902,734. In these methods, the sup- 
port is either dipped in a sodium silicate aqueous solution or electrolytically treated. In addition, the methods of treating 
with polyvinylphosphonic acid disclosed in U.S. Patents 3,276,868, 4,153,461, and 4,689,272 or with potassium fluoro- 
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zirconate as disclosed in Japanese Patent Publication S36-22063, for example, can be used. 
[0168] The planographic printing plate base in this embodiment comprises a positive-type photosensitive layer con- 
taining the photosensitive composition of this embodiment provided over a support but an undercoat layer can be pro- 
vided between these as needed. 

5 [01 69] A variety of compounds can be used as the undercoat layer component. For example, these compounds can 
be selected from among carboxymethyl cellulose, dextrin, gum arabic, 2-aminoethylphosphonic acid and other such 
phosphonic acids having amino groups, substitutable phenylphosphonic acid, nathphylphosphonic acid, alkytphos- 
phonic acids, glycerophosphonic acid, methylenediphosphonic acid, ethylenediphosphonic acid, and other such 
organic phosphonic acids, substitutable phenylphosphoric acid, nathphylphosphoric acid, alkylphosphoric acids, glyc- 

10 erophosphoric acid, and other such organic phosphoric acids, substitutable phenylphosphinic acid, nathphylphosphinic 
acid, alkytphosphinic acids, glycerophosphinic acid, and other such organic phosphinic acids, and triethanolamine 
hydrochloride and other such hydrochlorides of amines having hydroxy groups. A mixture of two or more types may also 
be used. 

[0170] This organic undercoat layer can be provided by a method in which [one or more of] the above-mentioned 

15 organic compounds are dissolved in water or an organic solvent such as methanol, ethanol, or methyl ethyl ketone, or 
in a mixture of these solvents, and this solution is used to coat an aluminum sheet and then dried, or by a method in 
which an aluminum sheet is dipped in a solution produced by dissolving [one or more of] the above-mentioned organic 
compounds in water or an organic solvent such as methanol, ethanol, or methyl ethyl ketone, or in a mixture of these 
solvents, thereby causing the above-mentioned compounds to be adsorbed to the aluminum sheet, after which [the 

20 sheet] is washed with water or the like and dried to provide an organic undercoat layer. With the former method, a solu- 
tion containing the above-mentioned organic compound in a concentration of 0.005 to 10 wt% can be applied by a vari- 
ety of methods. With the latter method, the concentration of the solution is 0.01 to 20 wt%, and preferably 0.05 to 5 wt%, 
the dipping temperature is 20 to 90°C, and preferably 25 to 50°C, and the dipping time is 0.1 second to 20 minutes, and 
preferably 2 seconds to 1 minute. The solution used here can also be adjusted to a pH range of 1 to 12 by using a basic 

25 substance such as ammonia, triethylamine, or potassium hydroxide, or an acidic substance such as hydrochloric acid 
or phosphoric acid. A yellow dye can also be added in order to improve the tone reproducibility. 
[0171] 2 to 200 mg/m 2 is a suitable covering amount for the organic undercoat layer, with 5 to 100 mg/m 2 being 
preferable. Adequate printing durability will not be obtained if the above-mentioned covering amount is less than 2 
. mg/m 2 , but no further improvement will result from exceeding 200 mg/m 2 . 

30 [0172] The positive-type planographic printing plate base produced above is usually subjected to image exposure 
and developing. 

[0173] The source of active light rays used for the image exposure can be, for example, a mercury lamp, metal hal- 
ide lamp, xenon lamp, chemical lamp, or carbon arc lamp. Types of radiation include electron beams, X rays, ion beams, 
and far infrared rays, g rays, i rays, deep UV light, and high-density energy beams (laser beams) can also be used. 
35 Examples of laser beams include helium/neon lasers, argon lasers, krypton lasers, helium/cadmium lasers, KrF exci- 
mer lasers, solid state lasers, and semiconductor lasers. 

[0174] A light source having an emission wavelength from the near infrared to infrared band is preferable in this 
embodiment, and a solid state laser or semiconductor laser is particularly favorable. 

[0175] Any alkali aqueous solution known in the past can be used as the developing solution or replenishing solu- 
40 tion for the planographic printing plate base of this embodiment Examples include sodium silicate, potassium silicate, 
sodium tertiary phosphate, sodium secondary phosphate, potassium secondary phosphate, ammonium secondary 
phosphate, sodium carbonate, potassium carbonate, ammonium carbonate, sodium hydrogencarbonate, potassium 
hydrogencarbonate, ammonium hydrogencarbonate, sodium borate, potassium borate, ammonium borate, sodium 
hydroxide, ammonium hydroxide, potassium hydroxide, lithium hydroxide, and other such inorganic alkali salts. It is also 
45 possible to use monomethylamine, dimethylamine, trimethylamine, monoethylamine, diethylamine, triethylamine, 
monoisopropylamine, diisopropylamine, triisopropylamine, n - butylamine, monoethanolamine, diethanolamine, trieth- 
anolamine, monoisopropanolamine, diisopropanolamine, ethyleneimine, ethylenediamine, pyridine, and other such 
organic alkali agents. 

[0176] These alkali agents can be used singly or in combinations of two or more types. 
so [0177] Among these alkali agents, a particularly favorable developing solution is an aqueous solution of a silicate 
such as sodium silicate or potassium silicate. The reason for this is that developability can be adjusted by means of the 
concentration and proportion of silicon oxide (Si0 2 ) and alkali metal oxide (M 2 0) that are the components of the silicate. 
For example, the alkali metal silicates discussed in JP-A No. S54-62004 and Japanese Patent Publication S57-7427 
can be used effectively. 

55 [0178] It is known that when developing is performed using an automatic developing machine, the addition to the 
developing solution of an aqueous solution (replenishing solution) with a higher alkali strength than the developing solu- 
tion allows a large quantity of PS plates to be treated without replacing the developing solution in the developing tank 
for an extended period. This replenishing system can be used to advantage in this embodiment as well. Various sur- 
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factants and organic solvents can be added as needed to the developing solution or replenishing solution for the pur- 
pose of promoting or inhibiting developability, dispersing developing gases, and enhancing the ink affinity of the image 
areas on the printing plate. Examples of favorable surfactants include anionic, cationic, nonionic, and amphoteric sur- 
factants. 

5 [0179] Furthermore, reducing agents such as potassium or sodium salts of inorganic acids such as sulfurous acid 
and hydrogen sulfurous acid, hydroquinone, or resorctnol, as well as organic carboxyiic acids, anti-foam ing agents, and 
water softeners can also be added to the developing solution and replenishing solution as needed. 
[0180] After being developed using the above-mentioned developing solution and replenishing solution, the printing 
plate is after-treated with washing water, a rinsing liquid containing a surfactant or the like, or a desensitizing solution 

10 containing gum arabic or a starch derivative. A combination of these treatments can be used as the after-treatment 
when the image recording material of this example is used as a printing plate. 

[01 81] Automatic developing machines for printing plates have been widely used in recent years in the plate making 
and printing industry for the purpose of rationalizing and standardizing the plate making industry. An automatic devel- 
oping machine generally comprises a developing section and an after-treatment section, and includes the various treat- 

15 ment solution tanks, a sprayer, and an apparatus for conveying the printing plates. While an exposed printing plate is 
being conveyed horizontally, it is developed by being sprayed with the various treatment solutions that are pumped up 
and sprayed from a spray nozzle. Another method that has become known recently involves dipping and conveying a 
printing plate through a treatment solution with a guide roller or the like in a treatment solution tank filled with the solu- 
tion. Automatic treatment such as this can be carried out while replenishing solution is added to the treatment solutions 

20 as dictated by the treatment amount, operating time, and so forth. 

[0182] A so-called disposable treatment method, in which the treatment is performed with substantially unused 
treatment solution, can also be applied. 

[0183] A photosensitive planographic printing plate base that makes use of the photosensitive composition of this 
embodiment will now be described. If there are any unnecessary image areas (such as film edge marks from the orig- 

25 inal film) on the planographic printing plate obtained by image exposure, developing, water washing and/or rinsing 
and/or gum coating, then these unnecessary image areas are erased. This erasure is preferably performed by a 
method in which the unnecessary image area is coated with an erasure solution, then allowed to stand for a specific 
length of time, and then washed with water, as discussed in Japanese Patent Publication H2-1 3293, but a method in 
which the unnecessary image area is irradiated with active light rays guided by an optical fiber, and then developed, as 

30 discussed in JP-A No. S59-1 74842, can also be utilized. 

[0184] The planographic printing plate obtained above can be sent to the printing step after being coated with a 
desensitizing gum if desired, but burning is performed if a planographic printing plate with even higher printing durability 
is desired. 

[0185] When the planographic printing plate is subjected to a burning treatment, it is preferable to treat it with a 
35 counter-etching solution as discussed in Japanese Patent Publications S61-2518 and S55-28062 and JP-A Nos. S62- 
31859 and S61-159655 prior to the burning treatment. 

[01 86] This is accomplished by using a sponge or absorbent cotton soaked with the counter-etching solution to coat 
the planographic printing plate, or by coating the printing plate by dipping it in a vat filled with counter-etching solution, 
or by coating it with an automatic coater, for example. Better results will be achieved by smoothing out the coating 

40 amount thereof with a squeegee or squeegee roller after coating. 

[0187] A suitable coating amount of counter-etching solution is generally 0.03 to 0.8 g/m 2 (dry weight). 
[0188] The planographic printing plate coated with counter-etching solution is dried if needed, after which it is 
heated to a high temperature with, for example, a burning processor (such as a "BP-1300, B a burning processor avail- 
able from Fuji Shashin Film). The heating temperature and time here will vary with the type of component that forms the 

45 image, but a range of 1 to 20 minutes between 180 and 300°C is favorable. 

[0189] The burning-treated planographic printing plate may be subjected to treatments performed past, such as 
washing with water, gum coating, and the like, if necessary, but when a counter-etching solution containing a water-sol- 
uble polymer or the like is used, the so-called desensitizing treatment such as gum coating or the like can be omitted. 
[0190] The planographic printing plate obtained by such a treatment can be employed for making a plurality of 

so prints using an offset printing press machine or the like. 

EXAMPLES 

[0191] This embodiment will now be described through examples, but the scope of the present invention is not lim- 
55 ited to or by these examples. 
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Examples 1 to 8 (Production of substrate) 



[0192] After an aluminum sheet (type 1050) having a thickness of 0.3 mm was washed with trichloroethylene to 
degrease it, the surface was sand-blasted using a nylon brush and an aqueous suspension of 400 mesh pumice and 

5 washed well with water. This sheet was dipped in a 25% aqueous solution of sodium hydroxide at 45°C for 9 seconds 
to etch it, washed with water, then dipped in 20% nitric add for 20 seconds and again washed with water. At this point, 
the etched amount of the sand-blasted surface was about 3 g/m 2 . Then, after 3 g/m 2 of a direct current anodization film 
had been formed on this sheet using 7% sulfuric acid as an electrolytic solution at a current density of 15 A/dm 2 , the 
sheet was washed with water and dried. Then, the following underrating solution was applied over this aluminum 

w sheet and dried for 1 minute at 90°C. The coating amount after drying was 10 mg/m 2 . 

Composition of coating solution 
[0193] 

15 





P-alanine 


0.5 g 


20 


methanol 


95 g 




water 


5g 



[0194] The following photosensitive solutions 1 were prepared with the infrared absorbent varied as shown in Table 
25 2 below, and the substrates obtained above were coated with these solutions such that the coating amount was 1 .8 
g/m 2 , which yielded the planographic printing plate bases of Examples 1 to 8. 

Composition of photosensitive solution 1 

30 [0195] 



35 


• m- and p-cresol novolac (m/p ratio = 6/4, weight average molecular weight: 3500, unreacted cresol con- 
tent: 0.5 wt%) 

* The alkari aqueous solution-soluble macromolecular compound 


1.0 g 




• Infrared absorbent shown in Table 2 


0.2 g 


40 


* The various compounds listed above as examples of phthalocyanine compounds were used 






• Dye in which the counter anion of Victoria Blue BOH was a 1-naphthalenesulfonic acid anion 


0.02 g 




• Fluorine-based surfactant (Megafac F-177, made by Dainippon Ink & Chemicals) 


0.05 g 




• ■y-Butyrolactone 


3g 


45 


• Methyl ethyl ketone 


8g 




• 1-Methoxy-2-propanol 


7g 



so Examples 9 to 20 (Synthesis of copolymer used as alkali aqueous solution-soluble macromolecular compound) 
Synthesis Example (Copolymer 1 ) 

[0196] 1 .0 g (0.36 mol) of methacrylic acid, 39.1 (0.36 mol) of ethyl chloroformate, and 200 mL of acetonitrile were 
55 put into a 500 mL three-necked flask equipped with an agitator, cooling pipe, and dropping funnel (condenser), and the 
mixture was agitated while being cooled in an ice water bath. 36.4 g (0.36 mol) of triethylamine was added dropwise to 
this mixture through the dropping funnel over a period of about 1 hour. Upon completion of the dropping, the ice water 
bath was taken away and the mixture was agitated for 30 minutes at room temperature. 
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[01971 To this reaction mixture was added 51 .7 g (0.30 mol) of p-aminobenzenesulfonamide, and the mixture was 
agitated for 1 hour while being warmed to 70°C with an oil bath. Upon completion of the reaction, this mixture was 
poured into 1 liter of water while the water was agitated, and the mixture thus obtained was agitated for another 30 min- 
utes. This mixture was filtered to remove the precipitate, which was made into a slurry with 500 mL of water, after which 
5 this slurry was filtered, and the solids thus obtained were dried, which yielded N-(p-aminosulfonylpheny1)methacryla- 
mide in the form of a white solid (yield: 46.9 g) 

[0198] Then, 5.04 g (0.0210 mol) of N-{p-aminosulfonylphenyl)methacrylamide, 2.05 g (0.0180 mol) of ethyl meth- 
acrylate, 1.11 g (0.021 mol) of acrylonitrile, and 20 g of N,N-dimethyiacetamide were put into a 100 mL three-necked 
flask equipped with an agitator, cooling pipe (condenser), and dropping funnel, and the mixture was agitated while 

10 being heated to 65°C by a hot water bath. 0.15 g of "V-65" (made by Wako JunVaku Industries) was added to this mix- 
ture, and the mixture was agitated for 2 hours under a nitrogen gas flow while being held at 65°C. To this mixture, 
another mixture of 5.04 g of N-(p-aminosulfonylphenyl)methacry1amide, 2.05 g of ethyl methacrylate, 1.11 g of acrylo- 
nitrile, 20 g of N,N-dimethylacetamide, and 0.15 g of "V-65" was added dropwise through the dropping funnel over a 
period of 2 hours. Upon completion of the dropping, the mixture thus obtained was agitated for another 2 hours at 65°C. 

15 Upon completion of the reaction, 40 g of methanol was added to the mixture, and the mixture was cooled. The mixture 
thus obtained was poured into 2 liters of water while the water was being agitated, and the resulting mixture was agi- 
tated for 30 minutes, after which the precipitate was filtered off and dried, which yielded 15 g of a white solid. The weight 
average molecular weight (polystyrene standard) of this copolymer 1 was measured by gel permeation chromatography 
and found to be 53,000. 

20 [01 99] The following photosensitive solutions 2 were prepared with the infrared absorbent varied as shown in Table 
3 below, and substrates obtained in the same manner as in Examples 1 to 8 were coated with these solutions such that 
the coating amount was 1 .8 g/m 2 , which yielded the ptanographic printing plate bases of Examples 9 to 20. 

Composition of photosensitive solution 2 

25 

[0200] 



30 


• The above-mentioned copolymer 1 


1.0 g 




• Infrared absorbent shown in Table 3 


0.1 g 




* The various compounds listed above as examples of phthalocyanine compounds were used 




35 


• Dye in which the counter anion of Victoria Blue BOH was a 1-naphthalenesulfonic acid anion 


0.02 g 




• Fluorine-based surfactant (Megafac F-1 77, made by Dainippon Ink & Chemicals) 


0.05 g 




• f-Butyrolactone 


8g 




• Methyl ethyl ketone 


8g ! 


40 


• 1-Methoxy-2-propanol 


4g 



Comparative Examples 1 and 2 

45 [0201] Other than changing the infrared absorbent (the phthalocyanine compound compounded in photosensitive 
solution 1) used in Example 1 to an infrared absorbent B-1 or B-2 having structures as shown below, the planographic 
printing plate bases of Comparative Examples 1 and 2 were obtained in exactly the same manner as in Example 1 . 



55 
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25 

Comparative Examples 3 and 4 

[0202] Other than changing the infrared absorbent (the phthalocyanine compound compounded in photosensitive 
solution 2) used in Example 9 to an infrared absorbent B-1 or B-2 having structures as shown below, the planographic 
30 printing plate bases of Comparative Examples 3 and 4 were obtained in exactly the same manner as in Example 9. 

Performance evaluation of planographic printing plate base 

[0203] The various planographic printing plate bases of Examples 1 to 20 and Comparative Examples 1 to 4 pro- 
35 duced above were subjected to performance evaluation according to the following standards. The evaluation results are 
given in Tables 2 and 3. 

Image formability: Evaluation of sensitivity and developing latitude 

40 [0204] Each of the planographic printing plate bases thus obtained was exposed using a semiconductor laser with 
a wavelength of 840 nm, after which it was developed using an automatic developing machine ("PS Processor 900VR," 
made by Fuji Shashin Film) stocked with developing solution DP-4 and rinsing solution FR-3 (1:7) made by Fuji Shashin 
Film. Two levels of DP-4 were used here; one diluted to 1:6 and one diluted to 1:12. The line width of the non-image 
areas obtained with each developing solution was measured, the irradiation energy of the laser corresponding to this 

45 line width was determined, and this was termed the sensitivity. The difference between the developing solution diluted 
to 1:6 (standard) and the one diluted to 1:12 was recorded. The smaller is this difference, the better is the developing 
latitude, with a practical level being 20 mJ/cm 2 or less. 

Evaluation of storage stability 

50 

[0205] The planographic printing plate base thus obtained was stored for 3 days at 60°C prior to laser exposure, 
after which laser exposure and developing were carried out in the same manner as above, sensitivity was measured in 
the same manner, and the change in the amount of energy over time was measured. Storage stability was judged to be 
good if the fluctuation in sensitivity was no more than 20 mJ/cm 2 , which is a practical level. 

55 
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Table 2 





Infrared dye 
absorbing 


Sensitivity 


Developing lati- 
tude 


Exposure wave- 
length 


Change in energy 
over time 


Example 1 


IR1-8 


120 


10 


840nm 


15 


Example 2 


IR1-10 


120 


10 


840nm 


15 


Example 3 


IR2-1 


120 


10 


1064nm 


10 


Example 4 


IR2-2 


120 


5 


1064nm 


10 


Example 5 


IR3-2 


115 


10 


840nm 


10 


Example 6 


IR3-5 


110 


10 


840nm 


10 


Example 7 


IR5-15 


115 


5 


840nm 


5 


Example 8 


IR5-17 


110 


5 


840nm 


5 


Comparative 
Example 1 


B-1 


135 


25 


840nm 


20 


Comparative 
Example 2 


B-2 


125 


25 


840nm 


20 



25 



Table 3 



30 



40 



50 





Infrared absorb- 
ing dye 


Sensitivity 


Developing lati- 
tude 


Exposure wave- 
length 


Change in energy 
over time 


Example 9 


IR1-6 


120 


15 


840nm 


15 


Example 10 


IR1-11 


120 


10 


840nm 


15 


Example 1 1 


IR2-1 


120 


10 


1064nm 


15 


Example 12 


IR2-4 


120 


10 


840nm 


10 


Example 13 


IR2-5 


120 


10 


840nm 


15 


Example 14 


IR3-1 


115 


10 


840nm 


10 


Example 15 


IR3-6 


115 


5 


840nm 


10 


Example 16 


IR3-16 


115 


10 


840nm 


10 


Example 17 


IR3-17 


110 


5 


840nm 


5 


Example 18 


IR5-1 


115 


™ 


840nm 


5 


Example 19 


IR5-2 


110 


5 


840nm 


5 


Example 20 


IR5-18 


110 


5 


840nm 


5 


Comparative 
Example 3 


B-1 


135 


25 


840nm 


20 


Comparative 
Example 4 


B-2 


125 


25 


840nm 


20 



[0206] It can be seen from the results in Tables 2 and 3 that all of the planographic printing plate bases of Examples 
55 1 to 20 shows higher sensitivity for infrared laser than those of comparative Example 1 to 4. It was also confirmed that 
the difference in sensitivity between developing solutions of two dilution concentrations was markedly smaller, the level 
of 20 mJ/cm 2 or less required for practical purposes was attained, and the developing latitude was excellent in the pla- 
nographic printing plate bases of Examples 1 to 20. 
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[0207] Furthermore, the storage stability evaluation results tell us that all of the planographic printing plate bases 
in this embodiment had a fluctuation in sensitivity before and after storage that reached the level of 20 mJ/cm 2 or less 
required for practical purposes, meaning that storage stability was excellent 

[0208] It was confirmed that those which contained a phthalocyanine compound having an onium salt structure 

5 exhibited an especially outstanding effect. 

[0209] To summarize the above, this embodiment provides a photosensitive composition with high sensitivity and 
with good stability with respect to storage and concentration of the developing solution, that is, good storage stability 
and developing latitude. Also, a planographic printing plate base in which this photosensitive composition is used can 
be applied to direct plate making using an infrared laser, and will exhibit an excellent effect in terms of good storage 

w stability and developing latitude and high sensitivity. 

[021 0] Next, the photosensitive composition in the second embodiment of the present invention will be described in 
detail. 

[0211] The positive-type photosensitive composition in this embodiment contains at least a macromolecular com- 
pound having acidic groups and an infrared absorbent expressed by the above-mentioned General Formula 2, and fur- 
15 ther contains other components as needed. 

[0212] The above-mentioned macromolecular compound having acidic groups is a macromolecular compound that 
is insoluble in water and soluble in an alkali aqueous solution. This macromolecular compound having acidic groups will 
hereinafter be called an "alkali-soluble polymer." 

[0213] The action of the above-mentioned infrared absorbent suppresses the solubility of the positive-type photo- 
20 sensitive composition of this embodiment in an alkali aqueous solution prior to infrared irradiation, and the composition 
becomes soluble in an alkali aqueous solution upon infrared irradiation. 

Infrared absorbent expressed by General Formula 2 

25 [0214] The positive-type photosensitive composition of this embodiment is characterized by containing an infrared 
absorbent expressed by the following General Formula 2. 

General Formula 2 

30 



35 



40 



45 




Rx 3 Ry 3 '" Ry, 




Rx 4 Ry 4 Ry 2 



W 



50 [0215] (In General Formula 2, X and Y represent chalcogen atoms, and each represents an oxygen atom, sulfur 
atom, selenium atom, or tellurium atom. Because synthesis is easier, oxygen atoms and sulfur atoms are preferred, and 
oxygen atoms are particularly favorable because of their interaction with the above-mentioned alkali-soluble polymer. 
[0216] In the above General Formula 2, M represents a methine chain with at least five conjugated carbons, and 
may have a substituent or ring structure. The number of conjugated carbons is related to the absorption wavelength, so 

55 for an infrared laser, 5 to 13 is preferable, and 5, 7, and 9 are particularly favorable. 

[021 7] It is preferable in terms of solvent solubility for the methine chain to have a substituent. Examples of this sub- 
stituent include a halogen atom, cyano group, alkyl group, aryl group, alkenyl group, alkynyl group, carbonyl group, thio 
group, sulfonyl group, sulfinyl group, oxy group, and amino group. A halogen atom, alkyl group, aryl group, thio group, 



45 
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10 



amino group, or oxy group is particularly favorable. 

[0218] Specific examples of these substituents are the same as the specific examples of substituents represented 
by Rx1 to Rx4 and Ry1 to Ry4 t which are defined below. 

[0219] It is particularly favorable for the above-mentioned substituent to be an alkyl group or substituted alkyl group 
with at least two carbons, and a linear form is better than a ring structure. It is particularly favorable for the above-men- 
tioned substituent to be present at the a position of a pyrylium ring because miscibility with the alkali-soluble polymer 
will be then better and there will be less adsorption to the substrate and less soiling. 

[0220] Ideally, for use with a laser having an exposure wavelength of 830 nm, M is a pentamethine chain with at 
least five conjugated carbons, and the infrared absorbent expressed by the following General Formula 9 is used. 

General Formula 9 



15 



20 



25 




W 



0 



30 

[0221] In General Formula 9, A and B represent substituents, and alkyl groups and aryl groups are particularly favo- 
rable as these substituents. Specific examples of these alkyl groups and aryl groups are the same as the specific exam- 
ples of substituents expressed by Rx1 to Rx4, which are defined below. 

[0222] Rx1 to Rx4 and Ry1 to Ry4 in General Formula 9 above may be the same or different and represent each a 

35 hydrogen atom, halogen atom, cyano group, alkyl group, aryl group, alkenyl group, alkynyl group, carbonyl group, thio 
group, sulfonyl group, sulfinyl group, oxy group, or amino group, and these may have substituents. 
[0223] When any of Rx1 to Rx4 and Ry1 to Ry4 represents an alkyl group, examples of this alkyl group include lin- 
ear, branched, and cyclic alkyl groups with from 1 to 20 carbon atoms. Specific examples include the methyl group, ethyl 
group, propyl group, butyl group, pentyl group, hexyl group, heptyl group, octyl group, nonyl group, decyl group, undecyl 

40 group, dodecyl group, tridecyl group, hexadecyl group, octadecyl group, eicosyl group, isopropyl group, isobutyl group, 
s-butyt group, t-butyl group, isopentyl group, neopentyl group, 1-methylbutyl group, isohexyl group, 2-ethylhexyl group, 
2-methylhexyl group, cyclohexyl group, cyclopentyl group, and 2-norbornyl group. Of these, alkyl groups that are linear 
and have from 1 to 12 carbon atoms, are branched and have from 3 to 12 carbon atoms, and are cyclic and have from 
5 to 10 carbon atoms are preferable. 

45 [0224] These alkyl groups may have a substituent, and any monovalent non-metal atom group except for hydrogen 
can be used as this substituent. Favorable examples include a halogen atom (-F, -Br, -CI, -I), hydroxyl group, alkoxy 
group, aryloxy group, mercapto group, alkylthio group, arylthio group, alkyldithio group, aryldithio group, amino group, 
N-alkylamino group, N.N-dialkyiamino group, N-arylamino group, N,N-diarylamino group, N-alkyl-N-arylamino group, 
acyloxy group, carbamoyloxy group, N-alkylcarbamoyloxy group, N-arylcarbamoyloxy group, N,N-dialkylcarbamoyloxy 

so group, N,N-diarylcarbamoy!oxy group, N-alkyl-N-arylcarbamoyloxy group, alkylsulfoxy group, arylsulfoxy group, acylthio 
group, acylamino group, IM-alkytacylamino group, N-aryiacylamino group, ureido group, N'-alkylureido group, N'.N- 
dialkylureido group, N'-arylureido group, N'.N'-diarylureido group, N'-alkyl-N'-arylureido group, N-alkytureido group, N- 
arylureido group, N'-alkyl-N-alkylureido group, N'-alkyl-N-arylureido group, N'.N'-dialkyl-N-alkylureido group, N\N- 
dialkyl-N-arylureido group, N'-aryl-N-alkyiureido group, N'-aryl-N-arylureido group, N'.N'-diaryl-N-alkylureido group, 

55 N'.N'-diaryl-N-arylureido group, N'-alkyl-N'-aryl-N-alkylureido group, N'-alkyt-N'-aryl-N-arylureido group, alkoxycarbo- 
nylamino group, aryloxycarbonylamino group, N-alkyl-N-alkoxycarbonylamino group, N-alkyl-N-aryloxycarbonylamino 
group, N-aryl-N-alkoxycarbonylamino group, N-aryl-N -aryloxycarbonylamino group, formyl group, acyl group, carboxyl 
group and conjugated base group thereof (hereinafter referred to as "carboxylato group"), alkoxycarbonyi group, ary- 
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loxycarbonyl group, carbamoyl group, N-alkylcarbamoyl group, N,N-dialkyIcarbamoyl group, N-aryi carbamoyl group, 
N,N-diarylcarbamoyl group, N-alkyl-N-arylcarbamoyl group, alkylsulfinyt group, arylsulfinyt group, alkylsulfonyl group, 
arylsulfbnyl group, sulfb group (-SO3H) and conjugated base group thereof (hereinafter referred to as "sulfbnato 
group"), alkoxysulfbnyl group, aryloxysulfonyl group, sulfinamoyl group, N-alkylsulfinamoyl group, N,N-dialkylsulfi- 
namoyl group, N-arylsulfinamoyl group, N,N-diarylsulfinamoyl group, N-alkyt-N-arylsulfinamoyl group, sulfamoyl group, 
N-alkytsulfamoyl group, N,N-dialkylsulfamoyl group, N-arylsulfamoyl group, N,N-diarylsulfamoyl group, N-alkyl-N-aryl- 
sulfamoyl group, N-acrylsulfamoyl group and conjugated base group thereof, N-alkylsulfbnylsulfamoyl group (- 
SO2NHSO2R, where R is an alkyl group) and conjugated base group thereof, N-arylsulfonylsulfamoyt group (- 
S02NHS02Ar, where Ar is an aryl group) and conjugated base group thereof, N-alkylsulfbnyf carbamoyl group (- 
CONHS0 2 R, where R is an alkyl group) and conjugated base group thereof, N-arylsulfbnylcarbamoyl group (- 
CONHS02Ar, where Ar is an aryl group) and conjugated base group thereof, alkoxysilyl group (-Si(OR) 3 , where R is an 
alkyl group), aryloxysilyl group (-Si(OAr) 3 , where Ar is an aryl group), hydroxysilyl group (-Si(OH) 3 ) and conjugated 
base group thereof, phosphono group (-P0 3 H 2 ) and conjugated base group thereof (hereinafter referred to as "phos- 
phonato group"), dialkylphosphono group (-P0 3 R 2 , where R is an alkyl group), diarytphosphono group (^0^2, where 
Ar is an aryl group), alkylarylphosphono group (-P0 3 (R)(Ar), where R is an alkyl group and Ar is an aryl group), 
monoalkylphosphono group (-P0 3 H(R), where R is an alkyl group) and conjugated base group thereof (hereinafter 
referred to as "alkylphosphonato group"), monoarylphosphono group (-P0 3 H(Ar), where Ar is an aryl group) and con- 
jugated base group thereof (hereinafter referred to as "arylphosphonato group"), phosphono-oxy group (-OP0 3 H 2 ) and 
conjugated base group thereof (hereinafter referred to as "phosphonato-oxy group"), dialkylphosphono-oxy group (- 
OP0 3 (R) 2 , where R is an alkyl group), diarylphosphono-oxy group (-OP0 3 (Ar)2, where Ar is an aryl group), alkylaryl- 
phosphono-oxy group (-OP0 3 (R)(Ar) 2 , where R is an alkyl group and Ar is an aryl group), monoalkylphosphono-oxy 
group (-OP0 3 H(R), where R is an alkyl group) and conjugated base group thereof (hereinafter referred to as "alkyfphos- 
phonato-oxy group"), monoarylphosphono-oxy group (-OP0 3 H(Ar), where Ar is an aryl group) and conjugated base 
group thereof (hereinafter referred to as "arylphosphonato-oxy group"), cyano-group, nitro group, aryl group, alkenyl 
group, and alkynyl group. 

[0225] Specific examples of the alkyl groups in these substituents include the alkyl groups already listed as exam- 
ples of Rx1 to Rx4 and Ry1 to Ry4, and specific examples of the aryl groups include the phenyl group, biphenyt group, 
naphthyl group, tolyl group, xylyl group, mesityl group, cumenyl group, fluorophenyl group, chlorophenyl group, 
bromophenyl group, chloromethylphenyl group, hydroxyphenyl group, methoxyphenyl group, ethoxyphenyl group, phe- 
noxyphenyl group, acetoxyphenyl group, benzoyloxyphenyl group, methylthiophenyl group, phenylthiophenyl group, 
methylaminophenyl group, dimethylaminophenyl group, acetylaminophenyl group, carboxyphenyl group, methoxycarb- 
onylphenyl group, ethoxycarbonylphenyl group, phenoxycarbonylphenyl group, N-phenylcarbamoylphenyl group, nitro- 
phenyl group, cyanophenyl group, sulfbphenyl group, sulfonatophenyl group, phosphonophenyl group, and 
phosphonatophenyl group. Specific examples of alkenyl groups in the above-mentioned substituents include the vinyl 
group, 1-propenyl group, 1-butenyl group, cinnamyl group, and 2-chloro-1-ethenyl group; Specific examples of alkynyl 
groups include the ethynyl group, 1-propynyl group, 1-butynyl group, trimethylsilylethynyl group, and phenylethynyl 
group. Examples of the acyl group (R1CO-) in the above-mentioned substituents include those in which R1 is a hydro- 
gen atom or one of the above-mentioned alkyl groups, aryl groups, alkenyl groups, or alkynyl groups. 
[0226] Of these substituents, particularly favorable examples include a halogen atom (-F, -Br, -CI, -I), alkoxy group, 
aryloxy group, alkylthio group, arylthio group, N-alkylamino group, N,N-dialkylamino group, acyloxy group, N-alkylcar- 
bamoyloxy group, N-arylcarbamoyloxy group, acylamino group, formyl group, acyl group, carboxyl group, alkoxycarbo- 
nyl group, aryloxycarbonyl group, carbamoyl group, N-alkylcarbamoyl group, N,N-dialkylcarbamoyl group, N- 
arylcarbamoyl group, N-alkyl-N-arylcarbamoyl group, sulfo group, sulfbnato group, sulfamoyl group, N-alkylsulfamoyl 
group, N,N-dialkylsulfamoyl group, N-arylsulfamoyl group, N-alkyl-N-arylsulfamoyl group, phosphono group, phospho- 
nato group, dialkylphosphono group, diarylphosphono group, monoalkylphosphono group, alkylphosphonato group, 
monoarylphosphono group, arylphosphonato group, phosphono-oxy group, phosphonato-oxy group, aryl group, and 
alkenyl group. 

[0227] Meanwhile, examples of the alkylene groups in the substituted alkyl groups include the above-mentioned C1 
to C20 alkyl groups in which one of the hydrogen atoms has been removed, leaving a divalent organic residue. Prefer- 
able examples include alkylene groups that are linear and have from 1 to 12 carbon atoms, are branched and have from 
3 to 12 carbon atoms, and are cyclic and have from 5 to 10 carbon atoms. 

[0228] Specific, favorable examples of substituted alkyl groups obtained by combining these substituents and 
alkylene groups include the chloromethyl group, bromomethyl group, 2-chloroethyl group, trifluoromethyl group, meth- 
oxymethyl group, methoxyethoxyethyl group, allyloxymethyl group, phenoxymethyl group, methylthiomethyl group, 
tolylthiomethyl group, ethylaminoethyl group, diethylaminopropyl group, morpholinopropyl group, acetyloxymethyl 
group, benzoyloxymethyt group, N-cydohexylcarbamoyloxyethyl group, N-phenylcarbamoyloxyethyl group, acetytami- 
noethyl group, N-methylbenzoylaminopropyl group, 2-oxoethyl group, 2-oxopropyl group, carboxypropyl group, methox- 
ycarbonylethyl group, methoxycarbonylmethyl group, methoxycarbonylbutyl group, allyloxycarbonylbutyl group, 
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chlorophenoxycarbonylmethyl group, carbamoylmethyf group, N-fnethyicarbamoyfethyl group, N,N-dipropylcarbamoyl- 
methyi group, N-(methoxyphenyl)carbamoyiethyl group, N-memyl^-(sulfophenyl)carbamoylmethy1 group, sulfbpropyl 
group, sulfbbutyl group, sulfbnatobutyl group, sulfamoylbutyl group, N-ethylsulfamoylmethyl group, N.N-dipropylsulfa- 
moylpropyl group, N-tolylsulfamoylpropyl group, N-methyl-N-(phosphonophenyl)sulfamoyloctyl group, phosphonobutyt 
group, phosphonohexyl group, diethyiphosphonobutyl group, diphenylphosphonopropyi group, methylphosphonobutyl 
group, methylphosphonatobutyt group, tolyfphosphonohexyl group, toiylphosphonatohexyl group, phosphono-oxypropyl 
group, phosphonato-oxybutyl group, benzyl group, phenethyl group, a-methylbenzyl group, 1 -methyl- 1-phenylethyl 
group, p-methylbenzyt group, cinnamyf group, allyl group, 1-propenylmethyl group, 2-butenyl group, 2-methylallyl group, 
2-methylpropenylmethyl group, 2-propynyl group, 2-butynyl group, and 3-butynyl group. 

[0229] When any of the Rx1 to Rx4 and Ry1 to Ry4 groups is an aryl group, examples of this aryl group include 
those in which from one to three benzene rings have formed a condensed ring, and those in which a benzene ring and 
a five-member unsaturated ring have formed a condensed ring. Specific examples include the phenyl group, naphthyt 
group, anthryl group, phenanthryl group, indenyt group, acenaphthenyl group, and fluorenyl group. Of these, the phenyl 
group and naphthyt group are particularly favorable. 

[0230] When any of the Rx1 to Rx4 and Ry1 to Ry4 groups represents a substituted aryl group, the substituted aryl 
group is one having a monovalent non-metal atom group other than hydrogen as the substituent on the ring-forming 
carbon atoms of the above-mentioned aryl groups. Examples of preferable substituents include the above-mentioned 
alkyl groups, substituted alkyf groups, and groups listed as substituents in these substituted alkyl groups. 
[0231] Specific, favorable examples of substituted aryl groups include the biphenyl group, tolyl group, xylyl group, 
mesityl group, cumenyi group, chlorophenyl group, bromophenyl group, fluorophenyl group, chloromethylphenyl group, 
trifluoromethylphenyl group, hydroxyphenyl group, methoxyphenyl group, methoxyethoxyphenyl group, allyloxyphenyl 
group, phenoxyphenyl group, methylthiophenyl group, tolylthiophenyl group, phenylthiophenyl group, ethylaminophenyl 
group, diethylaminophenyl group, morpholinophenyl group, acetyloxyphenyl group, benzoyloxyphenyl group, N- 
cyclohexylcarbamoyloxyphenyl group, N-phenylcarbamoyloxyphenyl group, acetylaminophenyl group, N-methylben- 
zoylaminophenyl group, carboxyphenyl group, methoxycarbonylphenyl group, allyloxycarbonylphenyl group, chloroph- 
enoxycarbonylphenyl group, carbamoylphenyl group, N-methylcarbamoylphenyl group, N,N-dipropylcarbamoylphenyl 
group, N-(methoxyphenyl)carbamoylphenyl group, N-methyl-N-(sulfophenyt)carbamoylphenyl group, sulfophenyl 
group, sulfonatophenyl group, sulfamoylphenyl group, N-ethylsulfamoylphenyl group, N,N-dipropylsulfamoyiphenyl 
group, N-tolylsulfamoylphenyl group, N-methyl-N-(phosphonophenyl)sulfamoylphenyl group, phosphonophenyl group, 
phosphonatophenyl group, diethylphosphonatophenyl group, diphenylphosphonophenyl group, methylphosphonophe- 
nyl group, methylphosphonatophenyl group, tolylphosphonophenyt group, tolylphosphonatophenyl group, allyl group, 1- 
propenylmethyl group, 2-butenyl group, 2-methylallylphenyl group, 2-methylpropenylphenyl group, 2-propynylphenyl 
group, 2-butynylphenyl group, and 3-butynylphenyl group. 

[0232] When any of Rx1 to Rx4 and Ry1 to Ry4 represents an alkenyl group, substituted alkenyl group, alkynyl 
group, or substituted alkynyl group (-C(R2) =C(R3)(R4) and -CsC(R5)), then R2, R3, R4, and R5 are monovalent non- 
metal atom groups. Favorable examples of R2, R3, R4, and R5 include a hydrogen atom, halogen atom, alkyl group, 
substituted alkyl group, aryl group, and substituted aryl group. Specific examples of these are the same as listed above. 
Examples of favorable substituents for R2, R3, R4, and R5 include a hydrogen atom, halogen atom, or linear, branched, 
or cyclic alkyl group with 1 to 1 0 carbon atoms. 

[0233] Specific examples of R2, R3, R4, and R5 include the methyl group, ethyl group, propyl group, butyl group, 
pentyi group, hexyl group, heptyl group, octyl group, nonyl group, decyl group, undecyl group, dodecyl group, tridecyl 
group, hexadecyl group, octadecyl group, eicosyl group, isopropyl group, isobutyl group, s-butyi group, t-butyl group, 
isopentyl group, neopentyl group, 1-methylbutyl group, isohexyl group, 2-ethylhexyl group, allyl group, 1-propenylmethyl 
group, 2-butenyl group, 2-methylallyl group, 2-methylpropenyl group, 2-propynyl group, 2-butynyl group, 3-butynyl 
group, benzyl group, phenethyl group, a-methylbenzyl group, 1 -methyl- 1 -phenethyl group, p-methyl benzyl group, cin- 
namyl group, hydroxyethyl group, methoxyethyl group, phenoxydiethyl group, allyloxyethyl group, methoxyethoxyethyl 
group, ethoxyethoxyethyl group, morpholinoethyl group, morpholinopropyl group, sulfopropyl group, sulfonatopropyl 
group, sulfobutyl group, sulfonatobutyl group, carboxydimethyt group, carboxydiethyl group, carboxypropyl group, meth- 
oxycarbonylethyl group, 2-ethylhexyloxycarbonylethyl group, phenoxycarbonylmethyl group, methoxycarbonylpropyl 
group, N-m ethyl carbamoyl ethyl group, N.N-ethylaminocarbamoylmethyl group, N-phenylcarbamoyl propyl group, N- 
tolylsulfamoylbutyl group, p-trienesulfonylaminopropyl group, benzoylaminohexyl group, phosphonomethyl group, 
phosphonoethyl group, phosphonopropyl group, p-phosphonobenzylaminocarbonylethyl group, phosphonatomethyl 
group, phosphonatopropyl group, phosphonatobutyl group, p-phosphonatobenzylaminocarbonylethyl group, vinyl 
group, and ethynyl group. 

[0234] When any of Rx1 to Rx4 and Ry1 to Ry4 represents a substituted carbonyl group (R6CO-), then R6 repre- 
sents a monovalent non-metal atom group. Favorable examples of substituted carbonyl groups include a formyl group, 
acyl group, carboxyl group, alkoxycarbonyl group, aryloxycarbonyl group, carbamoyl group, N-aikylcarbamoyl group, 
N,N-dialkylcarbamoyl group, N-arylcarbamoyl group, N,N-dialkylcarbamoyl group, and N-alkyl-N-arylcarbamoyl group. 
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Examples of the alkyl groups and aryt groups in these include those listed above as examples of alky! groups, substi- 
tuted alkyl groups, aryl groups, and substituted aryi groups. Of these, examples of preferred substituted carbonyl 
groups include a fbrmyl group, acyl group, carboxyl group, alkoxycarbonyl group, aryloxycarbonyl group, carbamoyl 
group, N-alkylcarbamoyl group, N.N-dialkylcarbamoyl group, and N-aryl carbamoyl group, and especially favorable 
5 examples include a fbrmyl group, acyl group, alkoxycarbonyl group, and aryloxycarbonyl group. Specific examples of 
favorable substituted carbonyl groups include a fbrmyl group, acetyl group, benzoyl group, carboxyl group, methoxy car- 
bonyl group, allyloxycarbonyl group, N-methytcarbamoyl group, N-phenylcarbamoyl group, N,N-diethyicarbamoyl group, 
and morpholinocarbony! group. 

[0235] When any of Rx1 to Rx4 and Ry1 to Ry4 represents a substituted thio group (R7S-), then R7 represents a 

10 monovalent non-metal atom group other than hydrogen. Examples of favorable substituted thio groups include an 
alkytthio group, arylthio group, alkyldithio group, aryldithio group, and acylthio group. Examples of the alkyl groups and 
aryl groups in these include those listed above as examples of alkyl groups, substituted alkyl groups, aryl groups, and 
substituted aryl groups. Of these, alkylthio groups and arylthio groups are preferred. Specific examples of favorable 
substituted thio groups include a methylthio group, ethylthio group, phenylthio group, ethoxyethylthio group, carbox- 

15 yethylthio group, and methoxycarbonylthio group. 

[0236] When Rx1 to Rx4 and Ry1 to Ry4 represent substituted sulfonyl groups (R8S0 2 "), then R8 represents a 
monovalent non-metal atom group. Preferred examples include alkylsulfbnyl groups and arylsulfonyl groups. Examples 
of the alkyl groups and aryl groups in these include those listed above as examples of alkyl groups, substituted alkyl 
groups, aryl groups, and substituted aryt groups. Specific examples of substituted sulfonyl groups include a butylsulfb- 

20 nyl group and chlorophenylsulfonyl group. 

[0237] When Rx1 to Rx4 and Ry1 to Ry4 represent substituted sulfinyl groups (R9SO-), then R9 represents a 
monovalent non-metal atom group. Preferred examples include an alkylsulfinyl group, arylsulfinyl group, sulfinamoyl 
group, N-alkylsulfinamoyl group, N,N-dialkylsulfinamoyl group, N-arylsulfinamoyl group, N,N-diarylsulfinamoyl group, 
and N-alkyl-N-arylsulfinamoyl group. Examples of the alkyl groups and aryl groups in these include those listed above 

25 as examples of alkyl groups, substituted alkyl groups, aryl groups, and substituted aryl groups. Of these, preferred 
examples include alkylsulfinyl groups and arylsulfinyl groups. Specific examples of these substituted sulfinyl groups 
include a hexylsulfinyl group, benzylsulfinyl group, and tolylsulfinyl group. 

[0238] When Rx1 to Rx4 and Ry1 to Ry4 represents substituted oxy groups (R10O-), then R10 represents a mono- 
valent non-metal atom group other than hydrogen. Examples of favorable substituted oxy groups include an alkoxy 
30 group, aryloxy group, acyloxy group, carbamoyloxy group, N-alkylcarbamoyloxy group, N-arylcarbamoyloxy group, N,N- 
dialkylcarbamoyloxy group, N,N-diarylcarbamoytoxy group, N-alkyl-N-arylcarbamoyloxy group, alkylsulfoxy group, aryl- 
sulfbxy group, phosphoncK)xy group, and phosphonato-oxy group. Examples of the alkyl groups and aryi groups in 
these include those listed above as examples of alkyl groups, substituted alkyl groups, aryl groups, and substituted aryl 
groups. 

35 [0239] Examples of the acyl group (R1 CO-) in the above-mentioned acyloxy group include those in which R1 is one 
of the above-mentioned alkyl groups, aryl groups, alkenyl groups, or alkynyl groups. Of these substituents, particularly 
favorable examples include an alkoxy group, aryloxy group, acyloxy group, and arylsulfoxy group. Specific examples of 
favorable substituted oxy groups include the methoxy group, ethoxy group, propyloxy group, isopropyloxy group, buty- 
loxy group, pentyloxy group, hexyloxy group, dodecyloxy group, benzyloxy group, allyloxy group, phenethyloxy group, 

40 carboxyethyloxy group, methoxycarbonylethoxy group, ethoxycarbonylethyloxy group, methoxyethoxy group, phenox- 
yethoxy group, methoxyethoxyethoxy group, ethoxyethoxyethoxy group, morpholinoethoxy group, morpholinopropyloxy 
group, allyloxyethoxyethoxy group, phenoxy group, tolyloxy group, xylyloxy group, mesityloxy group, cumenyloxy group, 
methoxyphenyloxy group, ethoxyphenyloxy group, chlorophenyloxy group, bromophenyloxy group, acetyloxy group, 
benzoyloxy group, naphthyloxy group, phenylsulfbnyloxy group, phosphono-oxy group, and phosphonato-oxy group. 

45 [0240] When Rx1 to Rx4 and Ry 1 to Ry4 represent substituted amino groups (R1 1 NH-, (R1 2)(R1 3)N-), the above- 
mentioned R11, R12, and R1 3 represent each a monovalent non-metal-atom group other than hydrogen. Examples of 
favorable substituted amino groups include an N-alkylamino group, N,N-dialkylamino group, N-aryl amino group, N,N- 
diarylamino group, N-alkyl-N-arylamino group, acylamino group, N-alkylacylamino group, N-arylacyiamino group, ure- 
ido group, N-alkylureido group, N'.N'-dialkylureido group, N'-arylureido group, N',N'-diarylureido group, N'-alkyl-N -ary- 

50 lureido group, N-alkylureido group, N-arylureido group, N'-alkyl-N-alkylureido group, N'-alkyl-N-arylureido group, N\N'- 
dialkyl-N-a!kylureido group, N',N'-dialkyl-N-arylureido group, N'-aryl-N-alkylureido group, N-aryl-N-arylureido group, 
N'.N'-diaryf-N-alkylureido group, N'.N'-diaryl-N-aryfureido group, N'-alkyl-N'-aryl-N-alkylureido group, N -alkyl-N -aryl-N- 
arylureido group, alkoxycarbonylamino group, aryloxycarbonylamino group, N-alkyl-N-alkoxycarbonylamino group, N- 
alkyl-N-aryloxycarbonylamino group, N-aryl-N-alkoxycarbonylamino group, and N-aryl-N-aryloxycarbonylamino group. 

55 [0241] Examples of the alkyl groups and aryl groups in these include those listed above as examples of alkyl 
groups, substituted alkyl groups, aryl groups, and substituted aryl groups, and R1 of the acyl group (R1CO-) in the 
acylamino group, N-alkylacylamino group, and N-aryiacylamino group is defined as above. Of these, favorable exam- 
ples include N-alkylamino groups, N.N-dialkylamino groups, N-arylamino groups, and acylamino groups. 
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[0242] Specific examples of favorable substituted amino groups include a methytamino group, ethylamino group, 
diethylamino group, morpholino group, piperidino group, pyrrolidino group, phenylamino group, benzoyiamino group, 
acetylamino group, and onium salt. 

[0243] Out of all the above, it is preferable in terms of coloring material solvent-solubility, stability, and so forth for 
5 the substituents expressed by Rx1 to Rx4 and Ry1 to Ry4 to be hydrogen atoms, halogen atoms, alkyl groups, aryl 
groups, and oxy groups. 

[0244] In General Formula 2 above, W (hereinafter referred to as a "counter anion) represents a monovalent or 

polyvalent anion. W may be any anion, but an anion that is not highly nu oleophilic is preferable. 

[0245] Specific examples of W include halogen ions such as CI0 4 ~, I0 4 ", or BF 4 ", Ph 4 B", S04 2 ', a carbonate (such 

w as CF3CO3"), an alkylsulfbnate (such as methane sulfonate), an aryl sulfonate (such as p-toluene sulfonate), and 
SbCI 6 ~. Examples of the alkyl group in the alkylsulfbnate and the aryl group in the ary (sulfonate include those listed 
above as examples of alkyl groups, substituted alkyl groups, aryl groups, and substituted aryl groups. 
[0246] Examples of preferred counter anions include those can generate heat upon decomposition, such as CI0 4 " 
, and organic salts that are miscible with the alkali-soluble polymer, such as carboxylates. 

15 [0247] The cationic coloring material skeleton of the infrared absorbent expressed by General Formula 2 above is 
a pyrylium-based coloring material, and because the positive charges of the coloring material are delocalized, the fol- 
lowing examples express the same structure. 
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[0248] Specific examples of the cationic coloring material skeleton of the infrared absorbent expressed by General 
Formula 2 above are given below, but this embodiment is not limited to these specific examples. 
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Synthesis Examples 



[0249] The infrared absorbent expressed by General Formula 2 above can be synthesized by using the method dis- 
cussed in JP-A No. S61 -26044. Specifically, it can be synthesized by condensing a pyrylium nucleus and a methine 
5 chain source as shown in the following scheme. 
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Synthesis Example 1 - Synthesis of infrared absorbent IR-8-7 • CI0 4 " 

[0250] Pyrylium nuclei S-1 (0.01 mol) and methine chain source S-2 (0.005 mol) were mixed with 15 mL of acetic 
anhydride and heated for 30 minutes at 120°C. Sodium acetate (0.012 mol) was added to this mixture, and another 2 
mL of acetic anhydride was added, after which the mixture was heated for 40 minutes at 120°C. This reaction product 
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was put in 100 ml_ of water, and the precipitated solids were filtered off. After the solids were thoroughly washed with 
water, they were further washed with hexane to obtain the infrared absorbent IR-8-7 • CI0 4 " (Xmax 792 nm in CH 3 CN) 
. The reaction formula is given below. 
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Synthesis Example 2 - Synthesis of infrared absorbent IR-8-2 • CI0 4 ' 

35 [0251] Other than changing the pyrylium nuclei S-1 used in Synthesis Example 1 to pyrylium nuclei S-3, the infrared 
absorbent IR-8-2 • CI0 4 " (Xmax 81 3 nm in CH 3 CN) was obtained in the same manner as in Synthesis Example 1 . The 
reaction formula is given below. 
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[0252] In this embodiment, these infrared absorbents can be added in a proportion of 0.01 to 50 wt%, and prefera- 
30 bly 0.1 to 20 wt%, and even more preferably 0.5 to 15 wt%, with respect to the total solids of the positive-type photo- 
sensitive composition. An image cannot be formed from this positive-type photosensitive composition if the added 
amount is less than 0.01 wt%, but if 50 wt% is exceeded, there is the danger that the non-image portions will be soiled 
when the composition is used for the photosensitive layer of a planographic printing plate base. 
[0253] Other pigments or dyes that exhibit infrared absorption can be added to the positive-type photosensitive 
35 composition in this embodiment in addition to the above infrared absorbents, as long as the effect of the embodiment 
is not compromised. These pigments or dyes are the same as those discussed in the first embodiment and will not be 
discussed again in this embodiment. 

[0254] Alkali-soluble polymers that can be used are the same as those discussed in the first embodiment, and will 
not be discussed again in this embodiment. 

40 [0255] Examples of alkali-soluble polymers that can be used favorably in this embodiment include those having a 
phenol structure having at least one electron attractive substituent on an aromatic ring, which are discussed in Japa- 
nese Patent Application H1 1-47019. It is particularly favorable for this alkali-soluble polymer to be used together with 
the infrared absorbent expressed by General Formula 2 above because storage stability will be especially good. This is 
probably because of the strong hydrogen bond interaction between the phenolic hydroxyl groups and the chalcogen 

45 atoms of the infrared absorbent. An improvement in storage stability will be realized if these phenolic hydroxyl groups 
having electron attractive substituents on aromatic rings are present in a proportion of about 1 mol% of the alkali-solu- 
ble polymer. 

[0256] In the present embodiment, just as in the previous embodiment, a single type of alkali-soluble polymer or a 
combination of two or more types may be used. The alkali-soluble polymer is added in an amount of 30 to 99 wt%, and 
so preferably 40 to 95 wt%, and even more preferably 50 to 90 wt%, of the total solids of the positive-type photosensitive 
composition. The durability of the photosensitive layer will suffer if the alkali-soluble polymer is added in an amount less 
than 30 wt%, but exceeding 99 wt% is undesirable in terms of both sensitivity and durability. 

Other components 

55 

[0257] The infrared absorbent in this embodiment can be combined with a polyfunctional water-soluble amine dis- 
cussed in Japanese Patent Application H1 1-36074 as an additive. The use of this amine compound is desirable from 
the standpoint of storage stability. This amine compound interacts with the alkali-soluble groups of the alkali-soluble pol- 
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ymer, but because interaction with the chalcogen atoms of the infrared absorbent is also possible in this embodiment 
a stronger interaction is produced, which is believed to result in even better storage stability. 

[0258] A variety of additives can be added to the positive-type photosensitive composition of this embodiment as 
needed. These additives will not be described in detail because they are the same as those described in the first 
5 embodiment 

[0259] Just as with the photosensitive composition of the first embodiment, the positive-type photosensitive com- 
position of the present embodiment, which is structured as above, can be used favorably for a planographic printing 
plate base. The planographic printing plate used in this embodiment will not be described in detail because it is basically 
the same as that described in the first embodiment. 

10 

Examples 

[0260] Examples of this embodiment will be given, but this embodiment is not limited to or by these examples. 
15 Example 1 

Production of substrate 

[0261] The substrate used in this embodiment was produced in the same manner as the substrate of the first 
20 embodiment, and will therefore not be described in detail. 

Production of planographic printing plate base 

[0262] A photosensitive solution 1 with the following composition was prepared, and this was applied in a coating 
25 amount of 1 .8 g/m 2 over the above-mentioned substrate (support) to produce the planographic printing plate base of 
Example 1 . 

- Composition of coating solution 1 - 
30 [0263] 



35 


m- and p- cresol novolac (m/p ratio = 6/4, weight average molecular weight 3500, unreacted cresol content: 
0.5 wt%) 


1.0 g 




Infrared absorbent shown in Table 4 


0.2 g 




Dye in which the counter anion of Victoria Blue BOH was a 1-naphthalenesulfonic acid anion 


0.02 g 


40 


Fluorine-based surfactant (Megafac F-177, made by Dainippon Ink & Chemicals) 


0.05 g 




Y-Butyrolactone 


3g 




Methyl ethyl ketone 


8g 




1 -Methoxy-2-propanol 


7g 


45 


Examples 2 to 5 





[0264] Other than using the infrared absorbents shown in Table 4 instead of the infrared absorbent used in the prep- 
50 aration of the photosensitive solution 1 in Example 1 , the planographic printing plate bases of Examples 2 to 5 were 
produced in the same manner as in Example 1 . 

Comparative Examples 1 and 2 
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[0265] Other than changing the infrared absorbent used in Example 1 to an infrared absorbent B-1 or B-2 
expressed by the following formulas, the planographic printing plate bases of Comparative Examples 1 and 2 were 
obtained in the same manner as in Example 1 . 
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Example 6 

30 Synthesis of Copolymer 1 (alkali-soluble polymer) 

[0266] 31.0 g (0.36 mol) of methacrylic add, 39.1 g (0.36 mol) of ethyl chloroformate, and 200 mL of acetonitrile 
were put into a 500 mL three-necked flask equipped with an agitator, cooling pipe (condenser), and dropping funnel, 
and the mixture was agitated while being cooled in an ice water bath. 36.4 g (0.36 mol) of triethylamine was added drop- 

35 wise to this mixture through the dropping funnel over a period of about 1 hour. Upon completion of the dropping, the ice 
water bath was taken away and the mixture was agitated for 30 minutes at room temperature. 
[0267] To this reaction mixture was added 51.7 g (0.30 mol) of p-aminobenzenesulfonamide, and the mixture was 
agitated for 1 hour while being warmed to 70°C with an oil bath. Upon completion of the reaction, this mixture was 
poured into 1 liter of water while the water was agitated, and the mixture thus obtained was agitated for another 30 min- 

40 utes. This mixture was filtered to remove the precipitate, which was made into a slurry with 500 mL of water, after which 
this slurry was filtered, and the solids thus obtained were dried, which yielded N-(p-aminosulfonylphenyl)methacryla- 
mide in the form of a white solid (yield: 46.9 g). 

[0268] Then, 5.04 g (0.0210 mol) of N-(p-aminosulfbnylphenyl)methacrylamide, 2.05 g (0.0180 mol) of ethyl meth- 
acrytate, 1.11 g (0.021 mol) of acrylonitrile, and 20 g of N,N-dimethylacetamide were put into a 100 mL three-necked 

45 flask equipped with an agitator, cooling pipe (condenser), and dropping funnel, and the mixture was agitated while 
being heated to 65°C by a hot water bath. 0.15 g of "V-65" (made by Walco Jun'yaku) was added to this mixture, and 
the mixture was agitated for 2 hours under a nitrogen gas flow while being held at 65°C. To this mixture, another mixture 
of 5.04 g of N-(p-aminosulfonylphenyl)methacrylamide, 2.05 g of ethyl methacrylate, 1 .1 1 g of acrylonitrile, 20 g of N,N- 
dimethylacetamide, and 0.15 g of "V-65" was added dropwise through the dropping funnel over a period of 2 hours. 

so Upon completion of the dropping, the mixture thus obtained was agitated for another 2 hours at 65°C. Upon completion 
of the reaction, 40 g of methanol was added to the mixture, and the mixture was cooled. The mixture was poured into 
2 liters of water while the water was being agitated, and the mixture thus obtained was agitated for 30 minutes, after 
which the precipitate was filtered off and dried, which yielded 1 5 g of a white solid. The weight average molecular weight 
(polystyrene standard) of this copolymer 1 was measured by gel permeation chromatography and found to be 53,000. 

55 

Production of planographic printing plate base 

[0269] Other than using a photosensitive solution 2 with the following composition instead of the photosensitive 
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solution 1 used in Example 1 , the planographic printing plate base of Example 6 was produced in the same manner z 
in Example 1. 

Composition of photosensitive solution 2 
[0270] 
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The above-mentioned copolymer 1 
Infrared absorbent shown in Table 2 

Dye in which the counter anion of Victoria Blue BOH was a 1-naphthalenesulfonic acid anion 
Fluorine-based surfactant (Megafac F-177, made by Dainippon Ink & Chemicals) 
y-Butyrolactone 
Methyl ethyl ketone 
1 -Methoxy-2-propanol 




Examples 7 to 10 

[0271] Other than changing the infrared absorbent used in the preparation of photosensitive solution 2 in Example 
6 to the infrared absorbents shown in Table 5, the planographic printing plate bases of Examples 7 to 1 0 were obtained 
in the same manner as in Example 6. 

Comparative Examples 3 and 4 

[0272] Other than changing the infrared absorbent used in the preparation of photosensitive solution 2 in Example 
6 to an infrared absorbent B-1 or B-2 expressed by the above structural formulas, the planographic printing plate bases 
of Comparative Examples 3 and 4 were obtained in the same manner as in Example 6. 

Example 1 1 

Synthesis of Copolymer 2 (alkali-soluble polymer) 

[0273] 4.61 g (0.0192 mol) of N-(p-aminosulfbnylphenylmethacrylamide, 2.94 g (0.0258 mol) of ethyl methacrylate, 
0.80 g (0.015 mol) of acrylonfaile, and 20 g of N,N-dimethylacetoamide were put into a 100 mL three-necked flask 
equipped with an agitator, cooling pipe (condenser), and dropping funnel, and the mixture was agitated while being 
heated at 65°C with a hot bath. 0.15 g of "V-65" (made by Wako Jun*yaku) was added to this mixture, and the mixture 
was agitated for 2 hours under a nitrogen gas flow while being held at 65°C. To this mixture, a mixture of 4.61 g of N- 
(p-aminosulfonylphenyl)-methacrylamide, 2.94 g of ethyl methacrylate, 0.80 g of acrylonitrile, 20 g of N.N-dimethylace- 
toamide and 0.15 g of "7-65" were added dropwise through the dropping funnel over a period of 2 hours. Upon comple- 
tion of the dropping, the mixture thus obtained was agitated for another 2 hours at 65°C. Upon completion of the 
reaction, 40 g of methanol was added to the mixture, and the mixture was cooled. The mixture thus obtained was 
poured into 2 liters of water while the water was being agitated, and the mixture thus obtained was agitated for 30 min- 
utes, after which the precipitate was filtered off and dried, which yielded 15 g of a white solid. The weight average 
molecular weight (polystyrene standard) of this copolymer 2 was measured by gel permeation chromatography and 
found to be 53,000. 

Production of planographic printing plate base 

[0274] Other than using a photosensitive solution 3 with the following composition instead of the photosensitive 
solution 1 used in Example 1 , the planographic printing plate base of Example 1 1 was produced in the same manner 
as in Example 1 . 
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The above-mentioned copolymer 2 


0.75 g 




m- and p- cresol novolac (m/p ratio = 6/4, weight average molecular weight: 3500, unreacted cresol con- 


0.25 g 


10 


tent: 0.5 wt%) 






Tetrahydrophthalic anhydride 


0.03 g 




Infrared absorbent shown in Table 6 


0.017 g 




Dye in which the counter anion of Victoria Blue BOH was a 1-naphthalenesulfbnic acid anion 


0.015 g 


15 


Fluorine-based surfactant (Megafac F-177, made by Dainippon Ink & Chemicals) 


0.05 g 




y-Butyrolactone 


10g 




Methyl ethyl ketone 


10g 


20 


1 -Methoxy-2-propanol 


19 



Examples 12 to 19 

25 [0276] Other than changing the infrared absorbent used in the preparation of photosensitive solution 3 in Example 
11 to the infrared absorbents shown in Table 6, the planographic printing plate bases of Examples 12 to 19 were 
obtained in the same manner as in Example 1 1 . 

Comparative Examples 5 and 6 

30 

[0277] Other than changing the infrared absorbent used in the preparation of photosensitive solution 3 in Example 
11 to an infrared absorbent B-1 or B-2 expressed by the above structural formulas, the planographic printing plate 
bases of Comparative Examples 5 and 6 were obtained in the same manner as in Example 1 1 . 

35 Example 20 

Synthesis of alkali-soluble polymer A 

[0278] 1 2 weight parts m- and p- cresol novolac (m/p ratio = 6/4, weight average molecular weight 3500, unreacted 
40 cresol content: 0.5 wt%) was dissolved in 1 00 weight parts tetrahydrofuran and agitated at room temperature. 4 weight 
parts sulfuryl chloride (S0 2 CI 2 ) was gradually added dropwise to this solution. The reaction solution was agitated for 8 
hours at room temperature, after which it was poured into 1000 weight parts water. The separated alkali-soluble poly- 
mer A was taken out and washed with water, which yielded 1 3 weight parts alkali-soluble polymer A with a chtorination 
rate of 30 mol% (proportion with respect to phenolic hydroxyl groups). The pKa value of the phenolic hydroxy! groups 
45 in which chlorine had been introduced as the above-mentioned electron attractive substituent was 7 to 9. 

Production of planographic printing plate base 

[0279] Other than using a photosensitive solution 4 with the following composition instead of the photosensitive 
so solution 1 used in Example 1, the planographic printing plate base of Example 20 was produced in the same manner 
as in Example 1 . 



\ 

- Composition of coating solution 3 
[0275] 

5 
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- Composition of coating solution 4 - 
[0280] 

5 





The above alkali-soluble polymer A 


1.10g 




Infrared absorbent shown in Table 7 


0.20 g 


10 


Dye in which the counter anion of Victoria Blue BOH was a 1-naphthalenesulfonic acid anion 


0.02 g 




Fluorine-based surfactant (Megafac F-177, made by Dainippon Ink & Chemicals) 


0.05 g 




Y-Butyrolactone 


3.0 g 


15 


Methyl ethyl ketone 


8.0 g 


1 -Methoxy-2-propanol 


7.0 g 



Examples 21 to 24 

20 

[0281] Other than changing the infrared absorbent used in the preparation of photosensitive solution 4 in Example 
20 to the infrared absorbents shown in Table 7, the planographic printing plate bases of Examples 21 to 24 were 
obtained in the same manner as in Example 20. 

25 Comparative Examples 7 and 8 

[0282] Other than changing the infrared absorbent used in the preparation of photosensitive solution 4 in Example 
20 to an infrared absorbent B-1 or B-2 expressed by the above structural formulas, the planographic printing plate 
bases of Comparative Examples 7 and 8 were obtained in the same manner as in Example 20. 

30 

Example 25 

Production of planographic printing plate base 

35 [0283] Other than using a photosensitive solution 5 with the following composition instead of the photosensitive 
solution 1 used in Example 1 , the planographic printing plate base of Example 25 was produced in the same manner 
as in Example 1 . 

- Composition of coating solution 5 - 

40 

[0284] 



45 


Polyfunctional amine compound A expressed by the following structural formula 


0.10 g 




m- and p- cresol novolac (m/p ratio = 6/4. weight average molecular weight: 3500, unreacted cresol content: 
0.5 wt%) 


1.0 g 


50 


Infrared absorbent shown in Table 5 


0.20 g 


Dye in which the counter anion of Victoria Blue BOH was a 1-naphthalenesulfonic acid anion 


0.02 g 




Fluorine-based surfactant (Megafac F-177, made by Dainippon Ink & Chemicals) 


0.05 g 




•y-Butyrolactone 


3.0 g 


55 


Methyl ethyl ketone 


8.0 g 




1 -Methoxy-2-propanol 


7.0 g 
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RCH 2 CH 2 COOCH 2 



CH,OCOCH 2 CH 2 R 

I 

C CH 2 OCOCH 2 CH 2 R 

CH 2 OCOCH 2 CH 2 R 



A 





10 



15 



20 



25 



30 



35 



40 



45 



50 



Examples 26 to 29 

[0285] Other than changing the infrared absorbent used in the preparation of photosensitive solution 5 in Example 
25 to the infrared absorbents shown In Table 8, the planographic printing plate bases of Examples 26 to 29 were 
obtained in the same manner as in Example 25. 

Comparative Examples 9 and 1 0 

[0286] Other than changing the infrared absorbent used in the preparation of photosensitive solution 5 in Example 
25 to an infrared absorbent B-1 or B-2 expressed by the above structural formulas, the planographic printing plate 
bases of Comparative Examples 9 and 10 were obtained in the same manner as in Example 25. 

Evaluation of sensitivity and developing latitude 

[0287] Each of the planographic printing plate bases of Examples 1 to 29 and Comparative Examples 1 to 1 0 was 
exposed using a semiconductor laser with a wavelength of 840 nm or a YAG laser with a wavelength of 1064 nm as 
shown in tables 4 to 8. The selection of the laser was made according to the absorption wavelength of the infrared 
absorbing dye that was contained. After exposure, the planographic base was developed using an automatic develop- 
ing machine ("PS Processor 900VR," made by Fuji Shashin Film) stocked with developing solution DP-4 and rinsing 
solution FR-3 (1:7) made by Fuji Shashin Film. Two levels of DP-4 were used here; one diluted to 1:7 and one diluted 
to 1:12. 

[0288] The line width of the non-image areas obtained with the above-mentioned DP-4 developing solution (diluted 
to 1:7) was measured, the irradiation energy of the laser corresponding to this line width was determined, and this was 
termed an index of sensitivity (mJ/cm 2 ). The smaller is this measured value (mJ/cm 2 ), the higher is the sensitivity of the 
planographic printing plate. 

[0289] Next, the line widths of the non-image areas obtained with the developing solution diluted to 1 :7 (standard) 
and with the developing solution diluted to 1:12 (more dilute) were measured, the irradiation energy of the laser corre- 
sponding to this line widths was determined, and the difference between the two sensitivity levels was termed an index 
of developing latitude. The smaller is this difference, the better is the developing latitude, with a practical level being 20 
mJ/cm 2 or less. 

Evaluation of storage stability 

[0290] The planographic printing plane bases of Examples 1 to 29 and Comparative Examples 1 to 1 0 were each 
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stored for 3 days at a temperature of 60°C, after which laser exposure and developing were carried out in the same 
manner as above, sensitivity was determined in the same manner, this was compared with the above results, and the 
resulting difference was termed an index of storage stability. Storage stability was judged to be good if the fluctuation in 
sensitivity was no more than 20 mJ/cm 2 f which is a practical level. 

5 

Table 4 
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[0291] It can be seen from the above results that the planographic printing plate bases of Examples 1 to 29 had 
higher sensitivity to an infrared laser than the planographic printing plate bases of Comparative Examples 1 to 10, and 
that the difference in sensitivity between developing solutions of the two dilution concentrations was markedly smaller, 
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with the developing latitude being well within a practical range. 

[0292] Furthermore, all of the planographic printing plate bases of Examples 1 to 29 had a fluctuation in sensitivity 
before and after storage that was far smaller than with the planographic printing plate bases of Comparative Examples 
1 to 10, meaning that storage stability was superior and was well within the practical range. 

5 [0293] If we look at Examples 1 to 19, we see that coloring materials having a side chain on a methine chain (IR2- 
8, 8-1, 8-2, 10-1, 10-6, 10-13, 1 1-5, and 1 1-1 1) tend to have particularly high sensitivity. It is probably because the gen- 
erated heat is transmitted to the alkali-soluble polymer efficiently due to the good miscibility of these coloring materials 
with the alkali-soluble polymer. Sensitivity was also higher with an organic anion such as CI0 4 ', a sulfonate, or a car- 
boxylate. The reason for this seems to be that CI0 4 "and the like are able to generate heat through decomposition, and 

w that an organic anion has superior miscibility with the alkali-soluble polymer. 

[0294] If we look at Examples 20 to 24, we see that the developing latitude is particularly good, with little change in 
the amount of energy and little fluctuation over time, when the infrared absorbent expressed by the above General For- 
mula 2 and an alkali-soluble polymer containing a phenol having electron attractive groups are used. 
[0295] Furthermore, if we look at Examples 25 to 29, we see that the developing latitude is also particularly good, 

15 with little change in the amount of energy and little fluctuation over time, when the infrared absorbent expressed by the 
above General Formula 2 and a polyfunctional amine compound are used. 

[0296] In summary, this embodiment provides a positive-type photosensitive composition with which direct plate 
making is possible by using a solid state laser or semiconductor laser that emit infrared rays and recording from the dig- 
ital data of a computer or the like, and which has high sensitivity to the above-mentioned infrared lasers and good devel- 
20 oping latitude and storage stability. 

Claims 

1. A photosensitive composition, comprising: 

25 

a macromolecular compound having alkali-soluble groups; and 

a compound that is capable of absorbing infrared rays and that acts on the alkali-soluble groups of said mac- 
romolecular compound and substantially suppresses the solubility of said macromolecular compound in an 
alkali aqueous solution, 

30 wherein the infrared ray-absorbable compound absorbs infrared rays and generates heat when subjected to 

infrared irradiation, and the macromolecular compound becomes substantially soluble in an alkali aqueous 
solution as a result of the action of the heat. 

2. A photosensitive composition, comprising: 

35 

(a) a macromolecular compound having alkali-soluble groups; and 

(b) a compound that has a phthalocyanine skeleton and has in its molecule at least one group which can form 
a bond by interaction with an alkali-soluble group in said macromolecular compound, 

wherein said photosensitive composition becomes sunstantilly soluble in an alkali aqueous solution upon irra- 
40 diation with infrared rays. 

3. The photosensitive composition according to Claim 2, wherein said compound that has a phthalocyanine skeleton 
is expressed by the following General Formula 1 : 

45 
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General Formula 1 



10 



15 



20 



25 



30 




35 Wherein in General Formula 1 , R1 1 to R44 represent each independently a substitutable hydrogen atom, halogen 
atom, cyano group, alkyl group, aryl group, alkenyl group, alkynyl group, hydroxyl group, carbonyl group, thio group, 
sulfonyl group, sulfinyl group, oxy group, amino group, or onium salt structure, and at least one of R11 to R44 is 
selected from the group consisting of an amino group, hydroxyl group, thio group, carbonyl group, sulfonyl group, 
sulfinyl group, oxy group, and onium salt structure; two or more of the R1 1 to R44 groups may be bonded together 

40 to form a ring; and M represents two hydrogen or metal atoms, a halometal group, or oxymetal group. 

4. The photosensitive composition according to Claim 3, wherein said compound that has a phthalocyanine skeleton 
includes a metal atom selected from the metals consisting of Group IA, HA, IIIB, and IVB of the Periodic Table, a 
transition metal from the first, second, and third period, and a lanthanoid element. 

45 

5. The photosensitive composition according to Claim 4, wherein said metal atom is selected from the group consist- 
ing of copper, magnesium, iron, zinc, cobalt, aluminum, titanium, and vanadium. 

6. The photosensitive composition according to Claim 3, wherein the halogen atom in said halometal group is 
so selected from the group consisting of chlorine, fluorine, bromine, and iodine. 

7. The photosensitive composition according to Claim 3, wherein said compound that has a phthalocyanine skeleton, 
exhibits solubility of at least 0.001 wt% in a solution used for coating. 

55 8. A positive-type photosensitive composition, comprising: 

a macromolecular compound having acidic groups; and 

an infrared absorbent expressed by the following General Formula 2. 
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wherein alkali aqueous solution solubility is substantially suppressed prior to infrared irradiation, but said pho- 
tosensitive composition becomes substantially soluble in an alkali aqueous solution upon infrared irradiation: 

General Formula 2 



10 


Rx, 


Rx 3 Ry 3 




© // 




15 


X 


\" M / 


20 


RX2 


RX4 Ry 4 




© 

w 



Wherein in General Formula 2, X and Y represent each an oxygen atom, sulfur atom, selenium atom, or tellu- 
25 rium atom; M represents a methine chain with at least five conjugated carbons; Rx1 to Rx4 and Ry1 to Ry4 

may be the same or different and are each a hydrogen atom, halogen atom, cyano group, alkyi group, aryl 
group, alkenyl group, alkynyl group, carbonyl group, thio group, sulfonyl group, sulfinyl group, oxy group, or 
amino group; and W represents an anion. 

30 9. The photosensitive composition according to Claim 8, wherein said methine chain has a substituent 

10. The photosensitive composition according to Claim 9, wherein said substituent is selected from the group consist- 
ing of a halogen atom, cyano group, alkyl group, aryl group, alkenyl group, alkynyl group, carbonyl group, thio 
group, sulfonyl group, sulfinyl group, oxy group, and amino group. 

35 

11. The photosensitive composition according to Claim 10, wherein said substituent is an alkyl group or substituted 
alkyl group with a carbon number of at least 2. 

12. The photosensitive composition according to Claim 9, wherein said substituent is present at the a position of a 
40 pyrylium ring. 

13. The photosensitive composition according to Claim 8, wherein the infrared absorbent is an infrared absorbent 
expressed by the following General Formula 9, and M is a pentamethine chain with at least five conjugated car- 
bons: 

45 
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General Formula 9 



10 



15 




w 
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20 



Wherein in General Formula 9, A and B represent substituents; and M represents a pentamethine chain with at 
least five conjugated carbons. 

25 14. A planographic printing plate, comprising: 



(a) a support; and 

(b) a photosensitive composition provided on the support, the photosensitive composition including: 

30 (i) a macromolecular compound having alkali-soluble groups; and 

(ii) a compound having a phthalocyanine skeleton and at least one group in its molecale bondable by inter- 
action with an alkali-soluble group in said macromolecular compound, wherein said photosensitive com- 
position becomes substantially soluble in an alkali aqueous solution upon irradiation with infrared rays. 

35 15. A planographic printing plate according to Claim 14, wherein said at least one group is expressed by a General For- 
mula 1 as follows: 
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General Formula 1 




Wherein in General Formula 1, R1 1 to R44 represent each independently a substitutable hydrogen atom, halogen 
atom, cyano group, alkyl group, aryl group, alkenyl group, alkynyt group, hydroxyl group, carbonyl group, thio group, 
sulfonyl group, suifinyl group, oxy group, amino group, or onium salt structure, and at least one of R1 1 to R44 is 
selected from the group consisting of an amino group, hydroxy! group, thio group, carbonyl group, sulfonyl group, 
suifinyl group, oxy group, and onium salt structure; two or more of the R1 1 to R44 groups may be bonded together 
to form a ring; and M represents two hydrogen or metal atoms, a halometal group, or oxymetal group. 

16. A planographic printing plate, comprising; 

(a) a support; and 

(b) a photosensitive layer provided over the support, the photosenstive layer including a positive-type photo- 
sensitive composition having: 

(i) a macromolecular compound with acidic groups; and 

(ii) an infrared absorbent expressed by a General Formula 2 as follows: 



83 




EP 1 053 868 A2 




General Formula 2 




Rxt Rx 3 Ry 3 Fty, 



© 



Rx 2 Rx 4 Ry 4 Ry 2 



W 



wherein alkali aqueous solution solubility is substantially suppressed prior to infrared irradiation, but said pho- 
tosensitive composition becomes substantially soluble in an alkali aqueous solution upon infrared irradiation, 
and in General Formula 2, X and Y represent each an oxygen atom, sulfur atom, selenium atom, or tellurium 
atom; M represents a methine chain with at least five conjugated carbons; Rx1 to Rx4 and Ry1 to Ry4 may be 
the same or different and are each a hydrogen atom, halogen atom, cyano group, alkyl group, aryl group, alke- 
nyl group, alkynyigroup, carbonyl group, thio group, sulfbnyl group, sulfinyl group, oxy group, or amino group; 
and V\f represents an anion. 

17. A pfanographic printing plate according to Claim 16, wherein when said photosenstive layer is irradiated with infra- 
red irradiation, the infrared absorbent absorbs infrared irradiation and releases heat thereby causing the macromo- 
lecular compound to become substantially soluble in an alkali aqueous solution. 
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